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What is the Model Energy Code?

The Model Energy Code (ME€) contains energy-related building requirements
applying to many new U.S. residences. The U.S. Department of Housing and Urban
Development (HUD) loan guarantee program requires compliance with the MEC.
The Rural Economic and Community Development (RECD, formerly the Farmer's
Home Administration) loan guarantee program requires that single-family buildings
comply with the MEC. Several states have also adopted the MEC as their residential
energy code.

A major focus of the MEC provisions is on the building envelope insulation and
window requirement$) which are more stringent in colder climates. Other
requirements focus on the heating and cooling system (including ducts), water
heating system, and air leakage.

What Buildings Must Comply?

The MEC applies to new residential buildings, three stories or less in height, and
additions to such buildings. Residential buildings are defined as detached one- and

@

(b)

The MEC is maintained by the Council of American Building Officials (CABO). CABO is an "umbrella" organization con$ittneg o
U.S. model code groups: the Building Officials and Code Administrators International, Inc. (BOCA), the International Carfference
Building Officials (ICBO), and the Southern Building Code Congress International, Inc. (SBCCI).

The building envelope consists of all building components that enclose heated and/or cooled spaces. The phrasariohsutetmm
requirements"” is used throughout this workbook to represent the building envelope thermal requirements, as opposed tdgequireme
relating to the heating and cooling system, water heating system, and air leakage.
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two-family buildings (referred to as single-family buildings) and multifamily
buildings (such as apartments, condominiums, townhouses, and rowhouses).
Multifamily buildings have three or more attached dwelling units (see Appendix A
for definitions of single-family and multifamily buildings and dwelling unit).
Throughout this workbook, generic references to "building(s)" signify residential
buildings three stories or less in height.

Exemptions : The following building categories are exempted from the provisions
of the MEC:

existing buildings

very low-energy buildings (<3.4 Btuftf or 1 W/ft?)

buildings (or portions of buildings) that are neither heated nor cooled
buildings designated as historical.

About the MEC check Materials

1992
1993
1995

The MEC:heckmaterials are applicable to the 1992, 1993, and 1995 MEC and refer
to these codes collectively as the MEC. Although these codes are quite similar, there
are some differences in the code requirements that occasionally must be reflected in
the text of the materials. When a block of text or a table only applies to a certain
edition of the MEC, the applicable year is printed in the margin to the left of the text
or table:

indicates text is only applicable to the indicated MEC edition.

The MEC:heckmaterials provide guidance on how to meet the MEC requirements.
Making the MEC simple and understandable was the major motivation for
developing them. The desire for simplicity and clarity led to changes in format,
deletion of redundant text, and deletion of text that had no impact. If you are
familiar with the MEC, you will note that these materials differ significantly in
format from the MEC.

The MEC:heckmaterials were created for HUD and RECD. Check with your
building department or other state or local building code enforcement authority to
verify that the MECheckmaterials are accepted in your jurisdiction, because some
of the requirements may be superseded by state laws or local ordinances.

It is not necessary to have a copy of the MEC to use anydi&sBmaterials.

Although theBasic Requirements Guidists MEC section numbers for cross
reference, it is not necessary to refer to the referenced sections. All references to
figures and tables in a specific guide refer to figures and tables located in that guide
unless specifically stated otherwise.
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What's in the MEC check Guides?

TheBasic Requirement Guidapplies to all residential buildings and should be read
by all users of MECheckmaterials. Home builders and designers can then use one
of the three MECheckapproaches to show compliance with the insulation and
window requirements. The prescriptive package approach is described in the
Prescriptive Package User's Guidd he software approach is described in the
Software User's GuideThe trade-off approach is described inTihade-Off

Worksheet User’'s GuideTheMECcheck Workboois a collection of guides which
includes theBasic Requirements GuidihePrescriptive Packages User’s Gujde

and theSoftware User’'s Guideawith the software diskette attached to the last page.

TheBasic Requirements Guidkscusses all of the basic requirements except for the
insulation and window requirements (which are covered in other guides). The basic
requirements represent minimum criteria that must be met regardless of which
insulation compliance approach you choose. These criteria include provisions that
limit air leakage through the building envelope and regulate heating and cooling
systems and duct insulation levels.

ThePrescriptive Package User’'s Guidescribes the simplest of the three

compliance approaches. With this approach, you select a package of insulation and
window requirements from a list of packages developed for a specific climate zone.
Each package specifies insulation levels, glazing areas, glazing U-¢alues, and
sometimes heating and cooling equipment efficiency. Once selected, simply meet or
exceed all requirements listed in the package to achieve compliance. Few
calculations are required.

TheTrade-Off Approach Worksheet User’s Guieefly describes a "pencil-and-

paper" compliance approach. The trade-off approach enables you to trade off
insulation and window efficiency levels in different parts of the building. You can
trade off ceiling, wall, floor, basement wall, slab-edge, and crawl space wall
insulation; glazing and door areas; and glazing and door U-values. The trade-off
approach calculates whether your home as a whole meets the overall MEC insulation
and window requirements.

The Software User's Guidexplains how to use thdECchecksoftware approach.

The software approach is the most flexible of the three compliance approaches. The
MECchecksoftware is designed for computers running Windows 3.1, Windows 95,
and Windows NT. DOS-based versions are available on request (see the inside front
cover for our hotline number and web address). The software allows trade-offs
between all building envelope components and heating and cooling equipment
efficiencies. With minimal input, you can quickly compare different insulation

levels to select a package that works best for your proposed building. Unlike the

(&) U-values are a measure of how well a material or series of materials conduct heat (higher U-values indicate moreFmaddosgnd
window assemblies, the U-value is the reciprocal of the R-value (U-value=1/R-value).
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prescriptive package and trade-off approaches, the software approach enables you to
trade off basement wall, slab-edge, and crawl space wall insulation depth as well as
insulation R-value. The software automatically generates a report that can be
submitted to enforcement personnel to document compliance.

Several forms, worksheets, and lists are included with thedie€kmaterials to

help determine and document compliance. You may make multiple copies of the
forms and distribute them freely. Alternative forms that provide the same
information may also be used if they are approved by your jurisdiction.

Who Should Use the MEC check Materials?

The MEC:heckmaterials were designed to guide builders and designers, plan check
personnel, and field inspectors through the MEC compliance process. All necessary
compliance forms, reference materials, and explanations are included.

Builders and Designers can follow each step of the compliance process
presented in the MEgheckguides. Thdasic Requirement Guidkescribes MEC
requirements that must be satisfied by all residences.Piidseriptive Package

User’'s Guide theSoftware User’'s Guideand thelTrade-Off Worksheet User’s
Guideoffers a choice of approaches, any of which can be used to show compliance
with the insulation and window requirements of the MEC.

Plan Check Personnel can use th®lan Check and Field Inspection Guids a
guide to ensure that building plans and specifications comply with the MEC. If
guestions arise, the plan reviewer can trace the compliance steps used by the
applicant and reference the steps in the other guides.

Field Inspectors and Site Superintendents  can use th®lan Check and Field
Inspection Guidéo ensure that all of the applicable MEC requirements have been
installed in a building. The features that meet these requirements should be included
on the building plans or specifications and on compliance forms Basie Require-
ments Guidavill also be of interest to field inspectors and site superintendents. It
describes the features that must be installed in the building regardless of the
compliance approach chosen.

MECcheck Compliance Process?

Figure 1 illustrates the steps you should follow to determine compliance with the
MEC.

Step 1:Determine If Your Building Must Comply With the MEC . (SeeWhat
Buildings Must Complyth this guide.)

Step 2:Meet the Basic Requirements The basic requirements discussed in the
Basic Requirements Guideust be incorporated into the design.
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Determine If Your
Building Must Comply

Basic Requirements

Select One Insulation Approach

v v v

Prescriptive Trade-Off Software
Package Approach Approach Approach

Meet the I
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Submit Plans and I

Forms for Review

I

Construct Building I

According to Plans

Figure 1. MECcheck Compliance Path

Step 3:Use One of Three Compliance Approaches for Insulation and Windows
Select one of the three compliance approaches describedRnegeiptive
Packages User’'s Guid¢heSoftware User’'s Guideand theTrade-Off
Worksheet User’'s GuideExamining the prescriptive packages for the
building location will give an idea of the insulation requirements. Use the
selected approach to determine the insulation and window requirements.
Document compliance on the form(s) provided for the selected approach.

Step 4: Submit Building Plans and Compliance Forms for Plan Review Submit
MECcheckforms or their equivalent, building plans, and specifications for
plan review. The compliance forms must match the building plans and
specifications.
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Step 5:Construct the Building According to Approved Plans In most
jurisdictions, construction may begin after a building permit is issued. Itis
important to have the approved set of plans and specifications at the job site
for use by the field inspector. MEGeckforms or their equivalent must be
re-submitted if changes from the approved plans or specifications are made
that increase the glazing area, decrease insulation R-values, or decrease
equipment efficiencies of the building.
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Introduction

The MEC specifies basic requirements that are mandatory for al buildings. Some of
these requirements apply to the heating and cooling system (including ducts), hot water
system, and electrical system. Other requirements apply to material and equipment
identification and to sealing the building envelope. This guide discusses the MEC
basic requirements, except for the insulation and window requirements (which are
covered in other guides). Each requirement in this guide lists the corresponding MEC
section number as areference.

Figure 1 graphically illustrates several basic requirements. Refer to the Summary of
Basic Requirements provided with this guide for a one-page listing of the requirements
discussed here.

i . Meet Duct Sealing
Provide Preventive and Insulation Requirements
Maintenance Manuals

Install

Temperature
Controls /
“\
Limit Window
and Door
Air Leakage DD
3
! Install
il Vapor
Retarder
Caulk or Seal m H
. Where
Joints and bt H 1 :
Penetrations\ ERY . ) / Required

Figure 1. Some of the Basic Requirements
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Building Envelope

Air Leakage
1992 (Section 502.4.3)
1993 (Section 502.3.3)
1995 (Section 502.3.3 and 502.3.4)
All joints and penetrations in the building envelope that are sources of air leakage must
be caulked, gasketed, weatherstripped, or otherwise sealed in an approved manner.
The following areas should be sealed:
e exterior joints around window and door frames
» between wall sole plates, floors, and exterior wall panels
» openings for plumbing, electricity, refrigerant, and gas lines in exterior walls,
floors, and roofs
» openingsin the attic floor (such as where ceiling panels meet interior and exterior
walls and masonry fireplaces)
e service and access doors or hatches
o al other similar openingsin the building envelope
1995 » recessed lighting fixtures.
Dgﬁ%ized Weatherstrlp Caulk or Seal
letures
/
Caulk or Seal
Caulk or Seal | \l
L
Figure 2 Typical Openings That Should Be Sealed
1992 (Section 502.4.2) The maximum leakage rate for manufactured windowsis

0.34 cfm/ft of operable sash crack.



MECcheckc

Basic Requirements Guide

1993, 1995

(Section 502.3.2) The maximum air leakage rates for manufactured windows are given
in Table 1.

Table 1. Maximum Leakage Rates for Manufactured Windows and Doors for
1993 and 1995 MEC

Windows (cfm/ft of Doors (cfm per ft? of Door Area)

FrameType | Operable Sash Crack) Sliders Swinging
Wood 0.34 0.35 0.5
Aluminum 0.37 0.37 0.5
PVC 0.37 0.37 0.5

Windows and doors certified by an accredited lab (such as the National Wood
Window and Door Association [NWWDA] or the Architectural Aluminum Manu-
facturers Association [AAMA]) meet these requirements and will be labeled. For non-
certified doors and windows, check manufacturer's test reports to verify compliance
with these air |eakage requirements.

Vapor Retarders

(Section 502.1.4) Vapor retarders must be installed in al non-vented framed ceilings,
walls, and floors. Non-vented areas are framed cavities without vents or other
openings allowing the free movement of air. The vapor retarder must have a perm
rating of 1.0 or less and must be installed on the "warm-in-winter side" of the
insulation (between the insulation and the conditioned space).

Exemptions. The above requirements do not apply to the following locations. For
presriptive package and trade-off worksheet approaches, your zone number can be
found in Appendix E or on the state map included with the prescriptive packages. If
you are using the MECcheck™ software, the vapor retarder requirement is printed in
the software compliance report. If the requirement is not printed in the report, the
building’ s location is exempt from the requirement.

XS e Zones 2-5
» Alabama, Georgia, N. Carolina, Oklahoma, S. Carolina. . .......... Zones 4-6
o ATKANSaS, TENNESSEE . . ottt et e e Zones 6-7
» Horida, Hawaii, Louisiana, Mississippi ... .......coveienie... All Zones

Vapor retarders are not required where moisture or its freezing will not damage the
materials.
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Materials and Equipment Information

1995

(Section 104.2) Insulation R-values and glazing and door U-values must be clearly
marked on the building plans or specifications. If two or more different insulation
levels exist for the same component, record each level separately on the plans or
specifications. For example, if the walls adjacent to the garage have less insulation
than the other walls, both insulation levels must be noted. If credit is taken for high-
efficiency heating or cooling equipment, the equipment efficiency, make and model
number must also be marked on the plans or specifications.

(Section 102.1) Materials and equipment must be identified so that compliance with
the MEC can be determined. There are several ways to label materials and equipment
to satisfy this requirement.

» Providelabels on dl pertinent materials and equipment. For example, the R-value
of the insulation is often pre-printed directly on the insulation or can be determined
from astriping code. Window U-values are often included on the manufacturer
label posted directly on the window.

» Provide contractor statements certifying the products they have installed. For
example, the insulation contractor should certify the R-value of the installed
insulation.

* Anoptiona Energy Label isincluded in Appendix D. Materias and equipment
can be identified on this label which should then be posted in the residence (e.g.,
on the main fuse box, on a garage wall, in the utility room) to document the energy
efficiency features of the building.

For blown or sprayed insulation, the initial installed thickness, the settled thickness,
the coverage area, and the number of bags must be clearly posted at the job site. In
attics, thickness markers must be placed at least once every 300 ft2.

Check with your local building official to determine what is required in your
jurisdiction.

(Section 102.2) Manufacturer manuals for al installed heating and cooling equipment
and service water heating equipment must be provided.

Heating and Cooling

Heating and Cooling Equipment Efficiencies

The MEC defines heating and cooling equipment efficiency requirements. However,
federal regulations have restricted manufactured equipment efficiency minimums to
levels above these MEC requirements. Because new equipment with efficiencies
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below the MEC requirements can no longer be manufactured, these requirements have
been omitted from the MECcheck materials.

Duct Insulation

1992, 1993
1995

1992

(Section 503.9.1)

(Section 503.7.1)

Supply and return ductwork for heating and cooling systems located in unconditioned
spaces (spaces neither heated nor cooled) must be insulated to the minimum R-value
specified in Table 2. Select the zone number for your building location and find the
R-value requirement from Table 2 based on where the ducts are located. For
presriptive package and trade-off worksheet approaches, your zone number can be
found in Appendix E or on the state map included with the prescriptive packages. If
you are using the MECcheck software, the duct insulation requirement is printed in the
software compliance report.

When ducts are located in exterior building cavities, either

» thefull insulation R-value requirement for that building component must be
installed between the duct and the building exterior, in which case the ducts do not
require insulation, or

» the ducts must be insulated to the duct R-value requirement given in Table 2 and
the duct area must be treated as a separate component. For example, if ducts
insulated to R-6 are located in an exterior wall insulated to R-19, the area of the
wall minus the duct areais awall component with R-19 insulation, and the area of
the ductsisawall component with R-6 insulation.

Table 2. Duct Insulation R-Value Requirements for 1992 MEC

Ductsin Unconditioned Spaces (i.e. Attics,
Crawl Spaces, Unheated Basements and Ducts Outside
Zone Number Garages, and Exterior Cavities) the Building
Zones 1-8 R-6 R-6
Zones 9-16 R-8 R-6
Zone 17 R-9 R-6
Zone 18 R-9 R-8
Zone 19 R-11 R-8
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1993, 1995

Table 2. Duct Insulation R-Value Requirements for 1993 and 1995 MEC

Ductsin Unconditioned Spaces (i.e. Attics,
Crawl Spaces, Unheated Basements and Ducts Outside
Zone Number Garages, and Exterior Cavities) the Building
Zones 1-4 R-5 R-8
Zones 5-14 R-5 R-6.5
Zone 15-19 R-5 R-8

Exceptions: Duct insulation is not required in the following cases:
» within heating, ventilating, and air conditioning (HVAC) equipment
e for exhaust air ducts

» when the design temperature difference between the air in the duct and the
surrounding air is 15°F or less.

Additional insulation with vapor barrier must be provided if condensation will create a
problem.

Duct Construction

1992, 1993

1995

1992, 1993
1995

(Section 503.10.2) All transverse joints in ductwork located in unconditioned spaces
must be sealed with mastic, tape, or mastic plustape. Pressure-sensitive tape may be
used for fiberglass ductwork.

(Section 503.8.2) Ducts must be sealed using mastic with fibrous backing tape. For
fibrous ducts, pressure-sensitive tape may be used. Other sealants may be approved
by the building official. Duct tapeis not permitted.

(Section 503.6)

(Section 503.5)

The HVAC system must provide a means for balancing air and water systems. For air
systems, this requirement can be met by installing manual dampers at each branch of
the ductwork or by installing adjustable registers that can congtrict the airflow into a
room. For water systems, balancing valves can be installed to control the water flow
to rooms or zones.
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Temperature Controls
1992, 1993  (Section503.8.3.1)
1995 (Section 503.6.3.1)

1992, 1993
1995

1992, 1993
1995

1992, 1993
1995

For one- and two-family buildings, at least one thermostat must be provided for each
separate system (heating, cooling, or combination heating and cooling). Electric
baseboard heaters can be individually controlled by separate thermostats or several
baseboard heaters can be controlled by a single thermostat.

(Section 503.8.3.2)

(Section 503.6.3.2)

For multifamily buildings, each dwelling unit must have a separate thermostat and a
readily accessible, manual or automatic means to restrict or shut off the heating and/or
cooling input to each room must be provided. Operable diffusers or registers that can
restrict or shut off the airflow into a room meet this requirement.

(Section 503.8.3.3)

(Section 503.6.3.2)

At least one thermostat must be provided for each system or each zone in the non-
dwelling portions of multifamily buildings. For example, separate systems serving
interior corridors or attached laundry rooms must have their own thermostat.

(Section 503.8)

(Section 503.6.1)

Each heating and cooling system must have a thermostat with at |east the following
range:

» heating only 55°F to 75°F

» cooling only 70°F to 85°F

» heating and cooling 55°F to 85°F
The thermostat must be capable of operating the system
heating and cooling in sequence (i.e., Smultaneous
operation is not permitted).

Heat Pump Thermostats

1992, 1993
1995

(Section 503.4.2.3)

(Section 503.3.2.2)

Heat pump installations must include a thermostat that can prevent the back-up heat
from turning on when the heating requirements can be met by the heat pump done. A
two-stage thermostat that controls the back-up heat on its second stage meets this
requirement.
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HVAC Piping Insulation

1992, 1993
1995

(Section 503.11)

(Sections 503.9)

All HVAC piping (such asin hydronic heating systems) installed in unconditioned
spaces and conveying fluids at temperatures greater than 120°F or chilled fluids at less
than 55°F must be insulated to the thicknesses specified in Table 3. Pipeinsulationis
not required for piping installed within HV AC equipment.

Table 3. Minimum HVAC Piping Insulation Thickness®

Insulation Thicknessin Inches by
, Pipe Sizes®
Fluid Temp
Range Runouts| lin.and | 1.25in. | 2.5in.
Piping System Types (°F) 2in.© Less to2in. | to4in.
Heating Systems
Low Pressure/Temperature 201-250 1.0 15 15 20
Low Temperature 120-200 0.5 1.0 1.0 15
Steam Condensate (for feed water) Any 1.0 1.0 15 20
Cooling Systems
Chilled Water, Refrigerant, or 40-55 0.5 0.5 0.75 1.0
Brine Below 40 1.0 1.0 15 15

(@ The pipeinsulation thicknesses specified in this table are based on insulation R-values ranging from R-4 to R-4.6
per inch of thickness. For materials with an R-value greater than R-4.6,
the insulation thickness specified in this table may be reduced as follows:

4.6 x Table 2-3 Thickness

Actua R-Vaue

New Minimum Thickness =

For materials with an R-value less than R-4, the minimum insulation thickness must be
increased as follows:
4.0 x Table 2-3 Thickness

Actua R-Vaue

New Minimum Thickness =

(b) For piping exposed to outdoor air, increase thickness by 0.5 in.
(c) Appliesto runouts not exceeding 12 ft in length to individual terminal units.

Service (Potable) Water Heating

Swimming Pools

(Section 504.5) All heated swimming pools must be equipped with an on/off pool
heater switch mounted for easy access. Heated pools require a pool cover unless over
20% of the heating energy is from non-depletable sources (such as solar heat).

(Section 504.5.3) All swimming pool pumps must be equipped with atime clock.
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Circulating Service Hot Water Systems

Electrical

1992, 1993
1995

(Section 504.6) Circulating hot water systems must have automatic or manual
controls that allow the pumps to be conveniently turned off when the hot water system
is not in operation.

(Section 504.7) Piping in circulating hot water systems must be insulated to the levels
specified in Table 4 unless an engineering calculation is provided that demonstrates
that insulation will not reduce the annual energy requirements of the building.

Table 4. Minimum Insulation Thickness for Recirculation Piping

Insulation Thicknessin Inches by Pipe Sizes®
Non-Circulating
Heated Water Runouts Circulating Mains and Runouts
Temperature
(°F) Uptolin. Upto 1.25in. 1.5-2.0in. Over 2in.
170-180 0.5 1.0 15 20
140-160 0.5 0.5 1.0 15
100-130 0.5 0.5 0.5 1.0

(8 Nominal pipe size and insulation thickness.

(Section 505.2)

(Section 505.1)

All dwelling unitsin multifamily buildings must be equipped with separate electric
meters.
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Air Leakage | Joints, penetrations, and all other such openings in the building envelope that are sources of air
leakage must be caulked, gasketed, weatherstripped, or otherwise sealed.
The maximum leakage rate for manufactured windows is 0.34 cfm/ft of operable sash crack.
The maximum leakage rate for manufactured doorsis .5 cfm/ft* of door area.
Vapor Vapor retarders must be installed on the warm-in-winter side of all non-vented framed ceilings,
Retarder walls, and floors. This requirement does not apply to the following climate zones nor where
moisture or its freezing will not damage the materials.
e Texas Zones 2-5
» Alabama, Georgia, N. Carolina, Oklahoma, S. Carolina Zones 4-6
» Arkansas, Tennessee Zones 6-7
* Florida, Hawaii, Louisiana, Mississippi All Zones
Materials Materials and equipment must be identified so that compliance can be determined.
and Manufacturer manuals for all installed heating and cooling equipment and service water
Insulation heating equipment must be provided. Insulation R-values, glazing and door U-values, and
Information | heating and cooling equipment efficiency (if high-efficiency credit is taken) must be clearly
marked on the building plans or specifications.
Duct Supply and return ducts for heating and cooling systems located in unconditioned spaces must
Insulation be insulated to the levels shown on the reverse side of this sheet.
Exceptions: Insulation is not required for exhaust air ducts, ducts within HV AC equipment,
and when the design temperature difference between the air in the duct and the surrounding air
is15°F or less.
Duct All transverse joints must be sealed with mastic, tape, or mastic plus tape. The HVAC system
Construction | must provide a means for balancing air and water systems.
Temperature | Thermostats are required for each separate HVAC system in single-family buildings and each
Controls dwelling unit in multifamily buildings (non-dwelling portions of multifamily buildings must
have one thermostat for each system or zone). Thermostats must have the following ranges:
Heating Only 55°F - 75°F
Cooling Only 70°F - 85°F
Heating and Cooling 55°F - 85°F
A manual or automatic means to partially restrict or shut off the heating and/or cooling input to
each zone or floor shall be provided for single-family homes and to each room for multifamily
buildings.
HVAC Piping | HVAC piping in unconditioned spaces conveying fluids at temperatures above 120°F or chilled
Insulation fluids at less than 55°F must be insulated to the levels shown on the reverse side of this sheet.
Swimming All heated swimming pools must have an on/off pool heater switch. Heated pools require a pool
Pools cover unless over 20% of the heating energy is from non-depletable sources. All swimming
pool pumps must be equipped with atime clock.
Circulating Circulating hot water systems must have automatic or manual controls and pipes must be
Hot Water insulated to the levels shown on the reverse side of this sheet.
Electric Each multifamily dwelling unit must be equipped with separate electric meters.
Systems

Version 2.06/April 1998/U.S. Dept. of Housing and Urban Development / Rural Economic and Community Development/U.S. Dept. of Energy/Pacific Northwest Lab.
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Duct Insulation R-Value Requirements

Duct Insulation R-Value Requirements
Ducts Located In: Attics, Crawl
Spaces, Exterior Cavities, Ducts L ocated In:
Zone Number Outside Unheated Basements
Zones 1-8 R-6 R-6
Zones 9-16 R-8 R-6
Zone 17 R-9 R-6
Zone 18 R-9 R-8
Zone 19 R-11 R-8

Minimum Insulation Thickness for HVAC Pipes®

Insulation Thicknessin Inches by Pipe Sizes®
Fluid Temp Range | Runouts lin.and 125in.to | 25in.to
Piping System Types (°F) 2in.© Less 2in. 4in.
Heating Systems
Low Pressure/Temperature 201-250 1.0 15 15 20
Low Temperature 120-200 0.5 1.0 1.0 15
Steam Condensate (for feed water) Any 1.0 1.0 15 20
Cooling Systems
Chilled Water, Refrigerant, or Brine 40-55 0.5 0.5 0.75 1.0
Below 40 1.0 1.0 15 15

(a8 The pipeinsulation thicknesses specified in this table are based on insulation R-values ranging from R-4 to R-4.6 per inch of thickness. For
materials with an R-value greater than R-4.6, the insulation thickness specified in this table may be reduced as follows:

4.6 x Table 2-2 Thickness
Actual R-Value

New Minimum Thickness =

For materials with an R-vaue less than R-4, the minimum insulation thickness must be increased as follows:

4.0 x Table 2-2 Thickness
Actual R-Value

New Minimum Thickness =

(b) For piping exposed to outdoor air, increase thickness by 0.5in.
(c) Appliesto runouts not exceeding 12 ft in length to individual terminal units.

Minimum Insulation Thickness for Circulating Hot Water Pipes

Insulation Thicknessin Inches by Pipe Sizes®

Non-Circulating Runouts Circulating Mains and Runouts
Heated Water
Temperature (°F) Uptolin. Upto1.25in. 15-20in. Over 2in.
170-180 05 10 15 20
140-160 0.5 0.5 1.0 15
100-130 05 05 05 10

(@ Nomina pipe size and insulation thickness.




1993 Model Energy Code
Summary of Basic Requirements

Air Leakage | Joints, penetrations, and all other such openings in the building envelope that are sources of air
leakage must be caulked, gasketed, weatherstripped, or otherwise sealed. The maximum
leakage rates for manufactured windows and doors are shown on the reverse side.

Vapor Vapor retarders must be installed on the warm-in-winter side of all non-vented framed ceilings,

Retarder walls, and floors. This requirement does not apply to the following climate zones nor where
moisture or its freezing will not damage the materials.

* Texas Zones 2-5
» Alabama, Georgia, N. Carolina, Oklahoma, S. Carolina Zones 4-6
» Arkansas, Tennessee Zones 6-7
* Florida, Hawaii, Louisiana, Mississippi All Zones

Materials Materials and equipment must be identified so that compliance can be determined.

and Manufacturer manuals for all installed heating and cooling equipment and service water

Insulation heating equipment must be provided. Insulation R-values, glazing and door U-values, and

Information | heating and cooling equipment efficiency (if high-efficiency credit is taken) must be clearly
marked on the building plans or specifications.

Duct Supply and return ducts for heating and cooling systems located in unconditioned spaces must

Insulation be insulated to the levels shown on the reverse side of this sheet.

Exceptions. Insulation is not required for exhaust air ducts, ducts within HV AC equipment,
and when the design temperature difference between the air in the duct and the surrounding air
is15°F or less.

Duct All transverse joints must be sealed with mastic, tape, or mastic plus tape. The HVAC system

Construction | must provide a means for balancing air and water systems.

Temperature | Thermostats are required for each separate HVAC system in single-family buildings and each

Controls dwelling unit in multifamily buildings (non-dwelling portions of multifamily buildings must
have one thermostat for each system or zone). Thermostats must have the following ranges:

Heating Only 55°F - 75°F

Cooling Only 70°F - 85°F

Heating and Cooling 55°F - 85°F
A manual or automatic means to partially restrict or shut off the heating and/or cooling input to
each zone or floor shall be provided for single-family homes and to each room for multifamily
buildings.

HVAC Piping | HVAC piping in unconditioned spaces conveying fluids at temperatures above 120°F or chilled

Insulation fluids at less than 55°F must be insulated to the levels shown on the reverse side of this sheet.

Swimming All heated swimming pools must have an on/off pool heater switch. Heated pools require a pool

Pools cover unless over 20% of the heating energy is from non-depletable sources. All swimming
pool pumps must be equipped with atime clock.

Circulating Circulating hot water systems must have automatic or manual controls and pipes must be

Hot Water insulated to the levels shown on the reverse side of this sheet.

Electric Each multifamily dwelling unit must be equipped with separate electric meters.

Systems

Version 2.06/April 1998/U.S. Dept. of Housing and Urban Development / Rural Economic and Community Development/U.S. Dept. of Energy/Pacific Northwest Lab.




1993 Model Energy Code

Duct Insulation R-Value Requirements

Ductsin Unconditioned Spaces (i.e. Attics, Crawl Spaces, Unheated Ducts Outside the
Zone Number Basements and Garages, and Exterior Cavities) Building
Zones 1-4 R-5 R-8
Zones 5-14 R-5 R-6.5
Zone 15-19 R-5 R-8
Maximum Leakage Rates for Manufactured Windows and Doors
Doors (cfm per ft? of Door Area)
Frame Type Windows (cfm/ft of Operable Sash Crack) Sliders Swinging
Wood 0.34 0.35 05
Aluminum 0.37 0.37 0.5
PvC 0.37 0.37 0.5

Minimum Insulation Thickness for HVAC Pipes®

Insulation Thicknessin Inches by Pipe Sizes®
Fluid Temp Range | Runouts lin.and 125in.to | 25in.to
Piping System Types (°F) 2in.© Less 2in. 4in.
Heating Systems
Low Pressure/Temperature 201-250 1.0 15 15 20
Low Temperature 120-200 0.5 1.0 1.0 15
Steam Condensate (for feed water) Any 1.0 1.0 15 20
Cooling Systems
Chilled Water, Refrigerant, or Brine 40-55 0.5 0.5 0.75 1.0
Below 40 1.0 1.0 15 15

@

(b)
(©

The pipe insulation thicknesses specified in this table are based on insulation R-values ranging from R-4 to R-4.6 per inch of thickness. For
materials with an R-value greater than R-4.6, the insulation thickness specified in this table may be reduced as follows:

4.6 x Table 2-2 Thickness
Actual R-Value

New Minimum Thickness =

For materials with an R-vaue less than R-4, the minimum insulation thickness must be increased as follows:

4.0 x Table 2-2 Thickness
Actual R-Value

New Minimum Thickness =

For piping exposed to outdoor air, increase thickness by 0.5in.
Appliesto runouts not exceeding 12 ft in length to individual terminal units.

Minimum Insulation Thickness for Circulating Hot Water Pipes

Insulation Thicknessin Inches by Pipe Sizes®
Heated Water Non-Circulating Runouts Circulating Mains and Runouts
Temperature (°F) Uptolin. Upto1.25in. 15-20in. Over 2in.
170-180 05 10 15 20
140-160 0.5 0.5 1.0 15
100-130 05 05 05 10

(@) Nomina pipe size and insulation thickness.




1995 Model Energy Code
Summary of Basic Requirements

Air Leakage | Joints, penetrations, and all other such openings in the building envelope that are sources of air
leakage must be caulked, gasketed, weatherstripped, or otherwise sealed. The maximum
leakage rates for manufactured windows and doors are shown on the reverse side. Recessed
lights must be type IC rated and installed with no penetrations or installed inside an appropriate
air-tight assembly with a 0.5-in. Clearance from combustible materials and 3-in. Clearance
from insulation.

Vapor Vapor retarders must be installed on the warm-in-winter side of all non-vented framed ceilings,

Retarder walls, and floors. This requirement does not apply to the following climate zones nor where
moisture or its freezing will not damage the materials.

* Texas Zones 2-5
» Alabama, Georgia, N. Carolina, Oklahoma, S. Carolina Zones 4-6
» Arkansas, Tennessee Zones 6-7
* Florida, Hawaii, Louisiana, Mississippi All Zones

Materials Materials and equipment must be identified so that compliance can be determined.

and Manufacturer manuals for all installed heating and cooling equipment and service water

Insulation heating equipment must be provided. Insulation R-values, glazing and door U-values, and

Information | heating and cooling equipment efficiency (if high-efficiency credit is taken) must be clearly
marked on the building plans or specifications.

Duct Supply and return ducts for heating and cooling systems located in unconditioned spaces must

Insulation be insulated to the levels shown on the reverse side of this sheet.

Exceptions: Insulation is not required for exhaust air ducts, ducts within HV AC equipment,
and when the design temperature difference between the air in the duct and the surrounding air
is15°F or less.

Duct All transverse joints must be sealed with mastic, tape, or mastic plus tape. The HVAC system

Construction | must provide a means for balancing air and water systems.

Temperature | Thermostats are required for each separate HVAC system in single-family buildings and each

Controls dwelling unit in multifamily buildings (non-dwelling portions of multifamily buildings must
have one thermostat for each system or zone). Thermostats must have the following ranges:

Heating Only 55°F - 75°F

Cooling Only 70°F - 85°F

Heating and Cooling 55°F - 85°F
A manual or automatic means to partially restrict or shut off the heating and/or cooling input to
each zone or floor shall be provided for single-family homes and to each room for multifamily
buildings.

HVAC Piping | HVAC piping in unconditioned spaces conveying fluids at temperatures above 120°F or chilled

Insulation fluids at less than 55°F must be insulated to the levels shown on the reverse side of this sheet.

Swimming All heated swimming pools must have an on/off pool heater switch. Heated pools require a pool

Pools cover unless over 20% of the heating energy is from non-depletable sources. All swimming
pool pumps must be equipped with atime clock.

Circulating Circulating hot water systems must have automatic or manual controls and pipes must be

Hot Water insulated to the levels shown on the reverse side of this sheet.

Electric Each multifamily dwelling unit must be equipped with separate electric meters.

Systems

Version 2.06/April 1998/U.S. Dept. of Housing and Urban Development / Rural Economic and Community Development/U.S. Dept. of Energy/Pacific Northwest Lab.




1995 Model Energy Code

Duct Insulation R-Value Requirements

Ductsin Unconditioned Spaces (i.e. Attics, Crawl Spaces, Unheated Ducts Outside the
Zone Number Basements and Garages, and Exterior Cavities) Building
Zones 1-4 R-5 R-8
Zones 5-14 R-5 R-6.5
Zone 15-19 R-5 R-8
Maximum Leakage Rates for Manufactured Windows and Doors
Doors (cfm per ft? of Door Area)
Frame Type Windows (cfm/ft of Operable Sash Crack) Sliders Swinging
Wood 0.34 0.35 05
Aluminum 0.37 0.37 0.5
PvC 0.37 0.37 0.5

Minimum Insulation Thickness for HVAC Pipes®

Insulation Thicknessin Inches by Pipe Sizes®
Fluid Temp Range | Runouts lin.and 125in.to | 25in.to
Piping System Types (°F) 2in.© Less 2in. 4in.
Heating Systems
Low Pressure/Temperature 201-250 1.0 15 15 20
Low Temperature 120-200 0.5 1.0 1.0 15
Steam Condensate (for feed water) Any 1.0 1.0 15 20
Cooling Systems
Chilled Water, Refrigerant, or Brine 40-55 0.5 0.5 0.75 1.0
Below 40 1.0 1.0 15 15

@

(b)
(©

The pipe insulation thicknesses specified in this table are based on insulation R-values ranging from R-4 to R-4.6 per inch of thickness. For
materials with an R-value greater than R-4.6, the insulation thickness specified in this table may be reduced as follows:

4.6 x Table 2-2 Thickness
Actual R-Value

New Minimum Thickness =

For materials with an R-vaue less than R-4, the minimum insulation thickness must be increased as follows:

4.0 x Table 2-2 Thickness
Actual R-Value

New Minimum Thickness =

For piping exposed to outdoor air, increase thickness by 0.5in.
Appliesto runouts not exceeding 12 ft in length to individual terminal units.

Minimum Insulation Thickness for Circulating Hot Water Pipes

Insulation Thicknessin Inches by Pipe Sizes®
Heated Water Non-Circulating Runouts Circulating Mains and Runouts
Temperature (°F) Uptolin. Upto1.25in. 15-20in. Over 2in.
170-180 05 10 15 20
140-160 0.5 0.5 1.0 15
100-130 05 05 05 10

(@) Nomina pipe size and insulation thickness.
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Introduction

This user's guide describes how to use the BHeCKM Software Version 2.07.
MECcheckis designed to demonstrate compliance with the requirements of the
Council of American Building Officials (CABO) Model Energy Code (MEC). ltis

the most flexible approach for meeting the MEC insulation and window require-
ments (refer to the Basic Requirements Guide for additional requirements that must
also be satisfied). The MEGecksoftware runs on the Microsoft Windows

operating system.

The MEC:hecksoftware demonstrates compliance with the 1992, 1993, and 1995
editions of the MEC. All illustrations in this chapter are based on compliance with
the 1995 MEC. However, compliance with the other two editions is achieved
similarly.

The software enables you to quickly compare different insulation levels in different
parts of your building to arrive at a package that works best for you. A report that
can be submitted with your building plans for plan review is automatically generated.
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Model Energy Code Overview

The MEC specifies thermal envelope requirements for residential buildings three
stories or less in height. Maximum U-vdllle requirements are specified for walls,
ceilings, floors, crawl space walls, and basement walls and minimum R-value
requirements are specified for slab floors. To comply with the MEC, a building must
be constructed with components meeting or exceeding these requirements. However,
the U-value of a given assembly may be increased or the R-value of a given assembly
may be decreased, provided the total heat gain or loss for the entire building does not
exceed the total resulting from conformance to the MEC requirements.

MECcheckperforms a simple U-value x Area (UA) calculation for each building
assembly to determine the overall UA of your building. The UA that would result
from a building conforming to the MEC requirements is compared against the UA
for your building. If the total heat loss (represented as a UA) through the envelope
of your building does not exceed the total heat loss from the same building
conforming to the MEC, then the software declares that you pass. A high-efficiency
equipment trade-off can also be performed.

MECcheckis appropriate for insulation and window trade-off calculations in
residential detached one- and two-family buildings (referred to as single-family
buildings) and multifamily buildings (such as apartments, condominiums,
townhouses, and rowhouses). Multifamily buildings include residential buildings
three stories or less in height with three or more attached dwelling units. The
MECchecksoftware generates a report that lists the insulation and window levels of
your proposed building, as well as the additional basic requirements found in the
MEC. The Basic Requirements Guide covers these other requirements in more
detail.

What's in This Guide

Quick Startgives a short overview on how to install and run ME€rk This
chapter is designed to get you up and running in no time.

Getting Startedliscusses conventions used in this user's guide, lists the computer
equipment required to run MEGeck and provides further instructions on how to
install and run MECheck

Required Informatiorexplains how to enter your building location and construction
type.

Optional Informationdescribes how to enter general information about your project.

Building Descriptionexplains how to describe your building and check for
compliance with the MEC.

(1) U-values are a measure of how well a material or series of materials conduct heat (higher U-values indicate more fraatiéasind
window assemblies, the U-value is the reciprocal of the R-value (U-value=1/R-value).
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Building Componentdescribes the buttons at the top of Budlding Description
screen and how they are used to enter your building components.

HVAC Efficiencydescribes how to take credit for efficient heating and cooling
equipment.

Menusprovides an overview of the MEGeckmenu options.

Compliance Examplprovides a step-by-step example of using the software
approach to demonstrate compliance of a split-level house.

Files describes how to create, open, save, delete, and print files and reports.

Changing Location Filedliscusses how you can modify the location and weather
data file used in the MEsBeck

Modifying the Cities or Countiggives instructions for changing from the cities
version of MEGheckto the counties version, and vice versa.

Quick Start

Installing MEC check
Insert the MECheckfloppy diskette into drive A: (or B:).

Run INSTALL.EXE from Windows (use tHeun...option under th&ile menu or
the Startmenu).

Starting MEC check

Click on the ME@heckicon located in the ME€heckGroup (Windows 3.1) or
under theStartmenu (Windows 95).

Choosing Your Location

In theRequired Informatiorscreen, you must enter the location of your building and
indicate whether your building will be a single-family or multifamily building.
MECchecklists either the cities or counties for each state, depending on which
version you are using. If you are using the cities version and your city is not in the
list, choose the closest city with similar weather conditions.
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Creating a Building Description

Use the buttons at the top of tBailding Descriptionscreen to create a list of

building components that describe the exterior envelope of your building. For each
component selected, you must enter the component area or perimeter, cavity R-value,
continuous R-Value, and/or U-value. Default R-values and U-values are supplied for
you, but these should be changed to the values you intend to install in your building.

After you have entered all areas, R-values, and U-values, the program determines if
your building design passes or fails. The results are displayed at the top of the
screen in thtMEC Compliancéox. If Invalid Area(s)is displayed in this field, you
have not filled in the area or perimeter for one or more components% Batter

Than MECfield gives a percentage which indicates the amount by which your house
exceeds or fails code requirements.

Adding a High-Efficiency Equipment Trade-Off

The Equipmentbutton on the tool bar can be used to display-isating and

Cooling Efficiencyscreen. Minimum Federal requirements for heating and cooling
equipment efficiencies are displayed in the right-hand column. If you plan to install
heating or cooling equipment that is more efficient than these minimums, you may
take a high-efficiency equipment credit.

Saving Your Building Description and Creating a Report

Use theFile menu to save your datkile—~Save. Then, create or print a report
based on that dat&i(e—Print Reportor File »SaveRepory.

Noteworthy...

+ If you want to delete a component from your list of components, move to the
first column of that component (the text description) and pred3dlete
key. Some components can be edited by moving to the first column and
pressing thé&nter key.

» The areas of all building components are entered in ft , with the exceptian of
slab-on-grade components, which are entered as a perimeter in linear feet.

* You can add multiple copies of any component by selecting that component’s
button more than once.

+ If you need help, refer to the message at the bottom of the main screen, |or
pressF1 for a help screen. An index of help topics is displayed by selecting
the Indexoption from theHelp menu or by selecting tighow Indesbutton
on any help screen.
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Getting Started

Conventions Used in This Guide

1992
1993
1995

ALL CAPITALS
Bold Italics

Bold Initial Caps

Italics

The MEC:hecksoftware can be used to demonstrate compliance with the 1992,
1993, and 1995 editions of the MEC. Although these codes are quite similar, there
are some differences in the code requirements that occasionally must be reflected in
the text of this user’'s guide. When a block of text or a table only applies to a certain
edition of the MEC, the applicable year is printed in the margin to the left of the text
or table.

Indicates text is only applicable to the indicated MEC edition.

File and directory names are capitalized.

Commands are shown in bold italics.

The keys on your keyboard, suchTa andShift+Tab, are shown in bold initial
caps. Some keyboard short cuts require you to hold dowAtthey while pressing
another key. For example, you préd¢s-F to select thé-ile menu. In this guide,
short cuts are shown in bold type.

An italic typeface is used to represent text as it appears on the screen in the program.

An arrow is used to indicate a sequence of menu and submenu selections, such as
Help—Index.

What you Need to Run MEC:heck

MECcheckfor Windows requires a personal computer with the Intel 80386 (386)
processor (or higher), 2 megabytes (MB) of extended memory, a hard disk with 2MB
of free disk space, a VGA or Super VGA monitor, and Windows 3.1, Windows NT,
or Windows 95. A Microsoft-compatible mouse is highly recommended but not
required.

Installing MEC check

To install MEQ:heckfrom the floppy diskette:
1. Put the diskette in your floppy disk drive (usually A or B);

2. Run the INSTALL.EXE program using tiRunoption under thé&ile menu
(Windows 3.1) or under th&tartmenu (Windows 95).
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The installation screen will appear. Follow the instructions on the screen. You will
be asked to choose the drive and subdirectory to which thechiekfiles will be
copied. You may accept the default drive and subdirectory.

C:\\MECCHECK

or you may type in the name of a different drive and/or subdirectory.

Starting MEC check

Windows 3.1: The installation program will put the M&f@ckicon in the
MECcheckgroup. Double click on the icon.

Windows 95: The ME€heckprogram will be added to tt&tartmenu. Click on the
Startbutton and look for the ME&eckoption undePrograms

Windows NT: MECGheckcan be run as described above for Windows 3.1 or
Windows 95, depending on the version of Windows NT. The teCkicon will
be added to the MEsBeckgroup.

Required Information

Your building's location and construction type (single family or multifamily) are
entered in th&®equired Informatiorscreen. MEChecklists either the cities or
counties for each state, depending on which version you are using. The following
illustration of theRequired Informatiorscreen is from the cities version. The
counties version is identical, except it lists counties for each state instead of cities.
The location and construction type of your building are necessary fochEe&to
determine compliance. If this information is not accurate, the results will not be

valid.
Required Information E
State | Morth Carolina j|
City | Greensboro j|

Construction Type
’]7 Single Family [ Multifamily

Figure 1. Required Information Screen
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State

City/County

Whenever you exit ME€heck the currently selected building location and
construction type are saved. When re-entering the software, the location and
construction type fields are automatically updated to reflect your last entries.

To choose a new state, move to 8tatefield and presg&nter or use the mouse to
select the arrow button to the right of the field. A list appears containing state
names. You can scroll through this list with the andDown Arrow keys, the

Page UpandPage Downkeys, or by using the mouse and scroll bar located to the
right of the list. PresEnter or click on your desired state with the mouse.

Each time you enter a new state, the list of cities or counties changes -- reflecting
only the cities or counties located in the new state. To choose a new location, move
to theCity or Countyfield and pres&nter or use the mouse to select the arrow

button to the right of the field. A list appears containing the names of cities or
counties located in the selected state. You can scroll through this list witlp the
andDown Arrow keys, thePage UpandPage Downkeys, or by using the mouse

and scroll bar located to the right of the list. Pi&ster or click on your desired

location with the mouse. If you are using the cities version and you cannot find the
city in which your building will be located, choose a city that is close to your

building site and has similar weather conditions.

Construction Type

Single Family

Multifamily

The MEC specifies different requirements for single-family and multifamily
buildings, so MEC€heckmust know which of these construction types you are going
to build. You must select either the single-family or the multifamily button.

To choose single-family construction, pr&er or click on theSingle Family

button with the mouse. If thgingle Familybutton is selected, an "X" appears in the
square to the left of the text. Single-family buildings include all detached one- and
two-family dwellings.

To choose multifamily construction, presster or click on theMultifamily button

with the mouse. If th#ultifamily button is selected, an "X" appears in the square to
the left of the text. Multifamily buildings are three stories or less in height and
contain three or more attached dwelling units. Apartments, condominiums, town-
houses, and rowhouses are included in this category. Multifamily buildings can be
considered as a whole or separate reports can be generated for each dwelling unit.
Where individual units are identical, one report may be submitted as representative
of the others. Contact the authority having jurisdiction to determine which approach
to take.
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Optional Information

Date of Plans

Title

Project

Company

Notes

TheOptional Informationscreen is used to enter information about your project. All
of the information entered in this screen is included in your project report. None of
this information is required by the program to determine compliance with the MEC.
This information may be useful, however, to the building department or as a way to
track and label your reports.

Hidaa

113

Figure 2. Optional Information Screen

TheDate of Plandield is used to record the date stamped on the building plans.
This date can be used to track the plans on which thedd&&documentation is
based, in the event that the plans are later modified.

TheTitle field is a single-line text field used to enter a project title. You can use the
title to identify specific projects. This title is displayed at the top of your report.

Enter a description of your project in tReojectfield (such as the project name and
address). You can use common text-editing keys to enter a description up to 500
characters in length.

Enter a description of your company in tbempanyfield (such as the name and
address). You can use common text-editing keys to enter a description up to 500
characters in length.

Enter any additional information in tiNotesfield. You can use common text-
editing keys to enter notes up to 500 characters in length.
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Building Description

Title Bar

Menu Bar

The Building Description screen is the MECcheck main screen. The buttons located
in the Tool Bar at the top of the screen are used to choose building components
describing your home. Each component you choose is added to the building
components list, which is displayed on the Building Description screen. The message
at the bottom of the screen explains what type of information goesinto the currently
selected field.

L e MECcheck 2.07 7 1935 MEC _ Building Description: EXAMPLE CCK
Menu Bar ——=Eile Froject Options Help

Tool Bar ‘_______,_'.|-{'_Cgilings_2| Walls | Basement | 5Iazing| Doors | Floors | Slab | Crawl I Equipment |

MEC Compli | Passes | Max.UA [ 468 | YourUA [ 415 |
[ 11:3 ] % Better Than MEC
Met Area/ Cavity Continuous Glazing/Door
Perimeter  RValue  RA-Value  U-Value Ua
CEILINGS [729° ] [38 | o | 22
CEILINGS [592 ] [ao | [ | 21
WALLS: Wood Frame, 16" 0.C. [1338 | [13 | 6 | g2
WALLS: Wood Frame, 16" 0.C. [258 | [13 | o | 21
GLAZING: Windows or Doors 92
GLAZING: Windows or Doors a1
DOORS n
FLOORS: Over Unconditioned Space [s38 | [ | o | 4
FLOORS: Over Dutside Air [32 ] [30 | o | 1
SLAB FLOORS: Unheated. 24.0" insul. 64

Message
Bar ---_.__...IUse the buttons at the top of the screen to create a building description.

Figure 3. Building Description Screen

After you have filled in the information about each component, the program computes
the UA of your proposed building and the UA of the code building. The code building
has the same dimensions as your building but conforms to the MEC requirements. If
the total UA of your building isless than or equd to the total UA of the code building,
your building complies with the MEC and the MEC Compliance field displays the
message " Passes.”

The Title Bar on the Building Description screen displays the name of the currently
open project datafile. If no project datafileis open, the Title Bar only displaysthe
name of the screen -- Building Description.

The Menu Bar is located directly under the Title Bar and displays the available menus.
The Menu Bar contains four menus -- File, Project, Options, and Help.
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Tool Bar The Tool Bar is a row of buttons located directly under the Menu Bar. The buttons
on the Tool Bar are used to create a list of building components describing your
building.

MEC ComplianceThe MEC Compliancdield tells you whether your building complies with the MEC.
One of the following messages is displayed:

Message Meaning
Invalid Area You have not entered the area and/or perimeter of one or
more building components
Passes Your building design complies with the MEC
Fails Your building design DOES NOT comply with the MEC
Max. UA TheMax. UAfield displays the total UA of the code building (the house built to

MEC requirements). To demonstrate compliance with the MEC, the UA of your
house must be less than or equal to the UA displayed in this field.

Your UA The field labeledrour UAdisplays the UA of your proposed building based on the
building components you chose from the Tool Bar and the information you supplied
about each of these components. The UA displayed in this field must be less than or
equal to the UA displayed in tiax. UAfield to demonstrate compliance with the
MEC.

% Better Than MEC
MECcheck compares the UA of your proposed house to the UA of the code house
(the same house built to MEC requirements). This comparison is expressed as a
percentage and displayed in #aBetter (Worse) Than MEfild. The percentage
gives an indication of the amount by which your house exceeds or fails code
requirements. A green percentage indicates that your home's heat loss is less than
that of the code house. A red percentage indicates that your home's heat loss exceeds
that of the code house.

Building Components List

As you choose building components, a list of your choices is created and displayed
on theBuilding Descriptionscreen. Almost all components in this list require an
area or perimeter entry. Some components require a cavity R-value, a continuous
R-value, and/or an assembly U-value. These entries are briefly described in this
chapter.

Area or PerimeterYou must enter an integer value representing the area or perimeter of each
component in your building design. For wall components, enter the net opaque wall
area (do not include windows and doors). For ceiling components, enter the net
opaque ceiling area (do not include skylights). Slab floor components require a
perimeter and must be entered in linear feet. The slab perimeter should include the
area of all slab edges separating conditioned space from unconditioned space (i.e.,

10



MECcheck Software User’s Guide

along the building envelope). All other components require an area in square feet.
You must enter a positive integer value in eAoka or Perimetefield before
compliance can be determined.

Cavity R-Value Enter the R-value of the cavity insulation to be installed for each ceiling, wall, floor,
and foundation component. Do not include the R-value of insulating sheathing
(which is entered in th€ontinuous R-Valuéelds) or other materials (such as
framing or structural sheathing).

» Ceilings. Provide the R-value of the cavity insulation to be installed. Blown
ceiling insulation should be entered as cavity insulation, not continuous.

 Walls. Provide the R-value of the cavity insulation to be installed in wood- or
metal-frame walls. For concrete and masonry walls, enter the R-value of
cavity wall insulation to be installed between furring and integral insulation,
such as the insulation-filled cores of masonry blocks. For log walls, the
Cavity R-Valudield is used for entering additional insulation (not the
insulating value of the logs). If no additional insulation is installed, this field
should remain zero (0). If insulation is installed in addition to the log walls,
enter the R-value of the insulation only.

* Floors. Provide the R-value of the cavity insulation to be installed.

 Basement Walls If the basement will be furred, provide the R-value of the
insulation to be installed between furring.

Continuous R-Value  Enter the R-value of any continuous insulation (such as insulating sheathing)
to be installed. Do not include the R-value of other materials (such as exterior
siding, roofing, structural sheathing, and interior drywall). If no sheathing
will be installed, enter zero. The following components haastinuous
R-Valuefields:

 Ceilings. For ventilated ceilings, insulating sheathing must be placed between
the conditioned space and the ventilated portion of the roof (typically applied
to the trusses or rafters immediately behind the drywall or other ceiling finish
material). For stress-skin insulated ceiling panels and other premanufactured
panels, enter the manufacturer-reported R-value for the entire assembly.

+  Walls. For wood- and metal-frame walls, enter the R-value of exterior
insulating sheathing. For concrete and masonry walls, enter the R-value of
any continuous insulation installed. Insulation installed between furring or
framing is not continuous and should be entered ifCtngty R-Valudield.
Insulation installed within hollow masonry blocks is also not continuous and
should be entered in tigavity R-Valudield. For stress-skin insulated wall
panels and other premanufactured panels, enter the manufacturer-reported test
R-value for the entire assembly. T@entinuous R-Valuéeld is not
available for log walls.

11
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+ Basement Walls Continuous insulation includes exterior rigid foam products
and any continuous insulation installed on the interior of an unfurred basement
wall. If a basement wall is to be furred-in and insulation installed between the
furring, it should be entered in tiavity R-Valudield. For specialty
foundation systems, enter the manufacturer-reported R-value for the entire
assembly.

. Floors. Provide the R-value of the continuous insulation to be installed. Do
not include the R-value of construction materials, such as the subfloor.

« Slab Floors Provide the R-value of the insulation to be installed around the
slab perimeter. The slab perimeter should include the length of all edges of a
slab foundation that are part of the building envelope and are less than 12 in.
below grade (i.e. all edges separating conditioned space from unconditioned
space).

»  Crawl Space Walls Provide the R-value of the insulation to be installed on
the walls of unventilated crawl spaces.

Glazing/Door U-Value

1992 1993 For windows, doors, and skylights, enter the assembly U-value of each glazing and
door component. U-values for glazing assemblies and opaque doors should be tested
and documented by the manufacturer in accordance with the RFRC test procedure,
taken from Appendix B, or derived from an alternate test procedure or table accepted
by your local jurisdiction.

Glazing/Door U-Value

1995 For windows, doors, and skylights, enter the assembly U-value of each glazing and
door component. U-values for glazing assemblies and opaque doors must be tested
and documented by the manufacturer in accordance with the NFRC test procedure or
taken from Appendix B.

UA For ceilings, walls, floors, and foundations, the component's U-value is computed
based on the cavity and continuous insulation. For glazing and doors, you are asked
to enter the U-value directly into ti@&azing/Door U-Valudields. Each component
U-value is multiplied by its corresponding area to give a UA value (U-value x Area).
The UA of each component is displayed in the far right column on the screen. You
cannot directly alter the UA values. They are displayed to give you some indication
of how each component impacts the total UA of your building. A large UA indicates
the heat loss through that component is more significant than the heat loss through a
component with a small UA.

(a) National Fenestration Rating CounblFRC 100-91: Procedure for Determining Fenestration Product Thermal Properties.

12
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Building Components

The buttons at the top of tiBaiilding Descriptionscreen are used for choosing the
building components in your proposed design. You can select from buttons
representing general building components -- ceilings, walls, glazing, doors, floors,
basement walls, slab floors, and crawl space walls. When you select any of these
buttons except thBoors button, you are prompted for more information about the
component. After supplying this information, the component is added to the list
displayed on th8uilding Descriptionscreen. A door entry does not require any
additional information; therefore, selecting theorsbutton causes a door

component to be added directly to the building components list. The list continues to
grow as you add new components. You may add as many components as you need
to describe your building, including multiple components of the same type.

This chapter describes the building components that you will use to create your own
building components list and the information you are asked to provide about each

Component.
[Zglllngs Walls | Basement | Glazing | Doors Floors Slab | Crawl | Equipment
’/ Building Compohent Buttons
Floors B

Select the floor type([s]:

¥ Floor Over Unconditioned §pace
[i.e. over garage. crawl space. unconditioned hasement]

¥ Floor Dver Outdoor Air: Floors
Screen

Inzulation is not rec/lirf.d for floors over insulated. conditioned
basements. and s/chfiloors should not be included in the software.

Met Areal Cavity Continuouz Glazing/Door

Perimeter R-¥alue R-Value U-¥alue UaA
FLOORS: Over Ynconditioned Space |933 | |19 | |l.'l | 44
FLOORS: Dver Outside Air 32 | 19 | [o | 2
SLAB FLOORS: Unheated, 24.0" insul. 64

Buiiding Components List

Figure 4. Adding Floor Components to the Building Components List

13
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Ceilings

14

Ceilings EZ

[ Ceiling. Raised Truss
[~ Stress-5kin Ceiling Panels

[1].4 | Cancel

Figure 5. Ceilings Screen

When you select th€eilings button, theCeilingsscreen appears. Choose one or
more ceiling types, then select B button to transfer them to your list of building
components.

After creating a ceiling component, provide the net ceiling area in its corresponding
area field (do not include the area of skylights). Ceiling area should be measured on
the slope of the finished interior surface.

Enter the R-value of the insulation to be installed in each ceiling component in its
correspondingCavity R-Valudield and enter the R-value of insulating sheathing (if
used) in theContinuous R-Valuéeld. Blown ceiling insulation should be entered as
cavity insulation, not continuous. For ventilated ceilings, insulating sheathing must
be placed between the conditioned space and the ventilated portion of the roof
(typically applied to the trusses or rafters immediately behind the drywall or other
ceiling finish material). Sheathing placed on the roof deck over a ventilated attic
does not qualify. For stress-skin insulated ceiling panels, enter the manufacturer-
rated R-value for the entire assembly in @antinuous R-valuéeld.

To receive credit for a raised truss, the insulation must achieve its full thickness over
the exterior walls.
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Walls
Walls
—Select the wall type[s]:
[T Wood Frame Wall. 16" 0.C.
™ Wood Frame Wall. 24" D.C.
[~ Metal Frame Wall, 16" 0.LC.
[~ Metal Frame Wall, 24" 0O_C.
[™ Concrete or Masony Wall
™ Log Wall
[~ Stress-Skin Wall Panels
Ok | Cancel |
Figure 6. Walls Screen
When you select the/alls button, theWalls screen appears. Choose one or more
wall types, then select tleK button to transfer them to your list of building
components.
To qualify as a concrete, masonry, or log wall, the wall must have a heat capacity
greater than or equal to 6 Bt&/per ft of exterior wall area (123 kjfrfiK).
Masonry and concrete walls having a mass greater than or equal to230 Ib/ft of
exterior wall area (146 kgfn ) will meet this requirement. Solid wood walls having a
mass greater than or equal to 20 fo/ft of exterior wall area (98 kg/m ) will also meet
this requirement.
Stress-skin wall panels are typically 4- to 6-in. stressed skin panels with foam
insulation sandwiched between oriented strand-board (OSB).
After creating a wall component, provide the net wall area in its corresponding area
field. The net wall area includes
» the opaque area of all above-grade walls enclosing conditioned spaces,
excluding doors and windows
» the peripheral edges of floors (the area of the band joist and subfloor between
floors)
1992 1993 e the opaque area of walls of conditioned basements with an average depth less

than 50% below grade (excluding basement doors and windows but including
the below-grade portion of the wall).

15
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1995

Glazing

16

» the opaque area of any individual wall of a conditioned basement with an
average depth less than 50% below grade (excluding basement doors and
windows but including the below-grade portion of the wall).

For further clarification refer to the basement wall examples given later in this guide.

Enter the R-value of the cavity insulation to be installed in each wall component in
its correspondin@avity R-Valudield. Enter the R-value of the insulating sheathing
to be installed (if any) in th€ontinuous R-Valuéeld. For stress-skin panels, enter
the manufacturer-reported test R-value for the entire assembly Gotitsuous
R-valuefield.

Glazing B

Select the glazing type[s]: ——
™ Windows or Glass Doors:

[~ Skylights

(1] 4 | Cancel

Figure 7. Glazing Screen

When you select th@&lazing button, theGlazingscreen appears. Glazing is any
translucent or transparent material in exterior openings, including windows, sliding-
glass doors, patio doors, skylights, and glass block.

After choosing one or more glazing components, seledkhbutton to transfer

them to your list of building components. If you need more than one entry of the
same glazing type, repeat this process to add additional components. You are not
required, however, to add a new component to your list for each glazing assembly in
your building. All glazing assemblies with the same U-value can be entered as a
single component by entering the sum of the glazing assembly areas into the
corresponding area field.

After creating a glazing component, provide the area for each component in its
corresponding area field. Glazing area is the interior surface area of the entire
assembly, including glazing, sash, curbing, and other framing elements. The
nominal area or rough opening is also acceptable for flat windows. The area of
windows in the exterior walls of conditioned basements should be included.
Windows in unconditioned basements H@T included.
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1992 1993

1995

Doors

1992 1993

1995

Enter the U-value for each component in its corresponding U-value field. U-values
for glazing should be tested and documented by the manufacturer in accordance with
the NFRC test procedure, taken from Appendix B, or derived from an alternate test
procedure or table accepted by your local jurisdiction. Center-of-glass U-values
cannot be used.

Enter the U-value for each component in its corresponding U-value field. U-values
for glazing must be tested and documented by the manufacturer in accordance with
the NFRC test procedure or taken from Appendix B. Center-of-glass U-values
cannot be used.

Select thddoorsbutton to add a door component to your design. Each time the
Doorsbutton is selected, a new door component is added to the list. Enter the
nominal door area or rough opening area of all exterior doors Wréaeor
Perimeterfields and the U-value for each door component irGlaeing/Door
U-valuefield. Doors located in the walls of conditioned basements and doors
separating a conditioned space from an unconditioned garage must be included.

If you need more than one door component, repeat this process to add additional
components to the list. You are not required, however, to add a new component to
your list for each door in your building. All doors with the same U-value may be
entered as a single component by entering the sum of the door areas into the
corresponding area field.

Door U-values must be based on manufacturer data, taken from Appendix B, or
derived from an alternate test procedure or table accepted by your local jurisdiction.

Door U-values must be tested and documented by the manufacturer in accordance
with the NFRC test procedure or taken from Appendix B of this user’s guide.

If the door is rated with an aggregate R-value (an R-value that includes both the glass
and opaque area), the following equation applies:

1

U vValue’ ———
R Value

If a door contains glass and an aggregate R-value or U-value rating for that door is
not available, enter the door's glass area as a separate glazing component and enter
the opaque door U-value and area as a door component. The U-values listed in
Appendix B are only for doors without glass.

17
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Floors

Select the floor type[s]:

I~ Floor Over Unconditioned Space;
[i.e. over garage, crawl space, unconditioned bazement)

[ Floor Dver Dutdoor Air

1] LCancel

Insulation iz not required for floors over insulated, conditioned
bazements. and such foorz should not be included in the software.

Figure 8. Floors Screen

When you select thgloors button, the-loors screen appears. Floors over uncondi-
tioned space include all floors over unconditioned (neither heated nor cooled) base-
ments, crawl spaces, and garages. Floors over outdoor air include floor cantilevers,
floors of an elevated home, and floors of overhangs (such as the floor directly above
a recessed entryway or open carport). Floors over heated spaces are not part of the
building envelope and should not be included. See Appendix C for an explanation of
the building envelope.

After creating a floor component, provide the floor area in its corresponding area
field. Select one or more floor types, then selecOleéutton to transfer them to
your list of building components. Enter the R-value of the insulation to be installed
in each floor component in its corresponding R-value fields.

Basement Walls

When you select thBasemenbutton, theBasement Wallscreen appears.

1992 1993 Walls of conditioned basements with an average depth 50% or more below grade
should be entered using tBasemenbutton. Walls of conditioned basements with
an average depth less than 50% below grade should be entered as an above-grade
wall using théWalls button.

1995 Any individual wall of a conditioned basements with an average depth 50% or more
below grade should be entered usingBhsemenbutton. Walls of conditioned
basements with an average depth less than 50% below grade should be entered as an
above-grade wall using ttwalls button.

18
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Height of Wall

Bazement Walls

Height of wWall: ft. As measured from the top of the
e o D wall to the basement floor.

Depth Below Grade: ft.  As measured from the finished
P D outzide grade to the bazement floor.

Depth of Insulation: fr. As measured from the top of the
P D wall to where the insulation stops.

Foundation Type: ¥ Concrete [~ Wood

Cancel

HOTES:
If more than 50% of the basement wall i1z above grade. enter it az an
above-grade wall uzing the "Wallz" button.

If the bazement will not be heated or cooled and the bazement ceiling
will be inzulated. do not enter the bazement wallz. Enter the bazement
ceiling component using the “Floors™ button.

Instructions For entering concrete foundations with wood kneewalls
and walk-out basements are given in the "Building Components™ section of
your User's Guide.

Figure 9. Basement Walls Screen

TheBasement Wallscreen requires the following information:

Provide the height of the wall (ft) as measured from the top of the wall to basement
floor. If the height is not uniform, provide an average height. If you are entering a
partial basement wall component (such as wood kneewalls), enter the height of the
wall section instead of the height of the entire wall.

Depth Below Grade

Provide the depth (ft) that the wall extends from the finished grade surface to the
basement floor. If the grade is sloped or uneven, provide an average depth below
grade. If you are entering a partial basement wall component (such as wood
kneewalls), enter the depth below grade of the wall section instead of the depth
below grade of the entire wall. For wood kneewalls, the wall section may be entirely
above grade, in which case you would enter 0.

Depth of Insulation

The MEC basement insulation requirements are for the full depth of the basement
wall (up to 10 ft). MECheck however, allows the depth of the basement wall
insulation to be traded against other envelope components. Therefore, you must
indicate the depth (ft) of the insulation you intend to install on your basement wall as
measured from the top of the wall to where the insulation stops. The insulation must
extend from the top of the basement wall downward to a depth equal to the value
entered in this field. Note that for a fully insulated wall the depth of insulation
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Concrete

Wood

should be equal to the height of the wall. For basement walls with non-uniform
insulation depths, enter an average. MBE€tkaccepts basement insulation depths
from O to 10 ft. If you enter a depth of 0, the program assumes no insulation is to be
installed and the R-value of your insulation is set to R-O.

Select theConcretebutton if your basement walls will be concrete or masonry. If a
combination of walls will be used, such as wood-framed and concrete walls for a
walk-out basement, enter each different wall type as a separate component. A
concrete foundation that is furred or framed should be entered as a concrete wall.
The Wood option refers to all-wood foundations.

Select thaVoodbutton if your basement walls will be of all-wood construction. If a
combination of walls will be used, such as wood-framed and concrete walls for a
walk-out basement, enter each different wall type as a separate component.

After providing the above information, select tDK button to add this basement

wall component to your list of building components. The information that you have
entered in th@asement Wallscreen will become part of the component description.
If you later decide to change this information, move the cursor to the text description
of the basement component and pi&ster. TheBasement Wallscreen will

reappear with the same information. Edit the information and seledkthetton

to replace the basement component with the new information.

After adding a basement wall component to your list, you must provide the basement
opaque wall area {ft ) in th&rea or Perimetefield. The area of basement windows
and doors should not be included but, instead, should be entered ussigzing
andDoors buttons.

If the basement will be furred, provide the R-value of the insulation to be installed
between furring in th€avity R-Valudield. Enter continuous insulation in the
Continuous R-Valuéeld. Continuous insulation includes exterior rigid foam
products and any continuous insulation installed on the exterior or interior of an
unfurred basement wall. For specialty foundation systems, enter the manufacturer-
reported R-value for the entire assembly in@oatinuous R-Valuéeld.

Multiple Components: Uniform basement walls may be entered as a single
component. If a wall has more than one cavity R-value, you should enter that wall as
two separate basement wall components. In this case, provide the above information
for each wall section as if it were a stand-alone wall. For example, enter the height
of the wall section under consideration instead of the height of the entire wall. The
following examples illustrate how to enter concrete foundations with wood

kneewalls, walk-out basements, and basement walls constructed from specialty
foundation systems.

Example 1. Wood Kneewalls

20

Assume a basement is to be constructed with 3-ft-high wood kneewalls built on a
5-ft-high concrete foundation. R-13 insulation will be installed in the wood kneewall
cavities and R-5 rigid insulation will be installed on the concrete foundation walls.
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The wood kneewalls are completely above grade and fully insulated. The concrete
foundation walls are 4 ft below grade and fully insulated.

Create one basement wall component for the wood kneewalls and enter the following
information:

» Height of Wall 3 ft
» Depth Below Grade 0 ft
» Depth of Insulation 3 ft.

Create a second basement wall component for the concrete foundation and enter the
following information.

» Height of Wall 5 ft
» Depth Below Grade 4 ft
» Depth of Insulation 5 ft.

Two basement wall components will be added to your list of building components.
Provide the opaque wall area of the wood kneewalls and enter the insulation R-value
as R-13 in th&€avity R-valudield. Provide the opaque wall area of the concrete
foundation walls and enter the cavity R-value as R-5 ilCth@inuous R-valuéeld.

Example 2: Walk-Out Basement

Assume an 8-ft basement is to be built on a slope so that the front wall is 7 ft below
grade and the rear wall is totally above grade. The ground level along both side
walls is sloped so that approximately 50% of each wall is below grade. The rear
basement wall will be wood-frame construction with R-19 cavity insulation. The
other three walls will be concrete walls with R-10 rigid insulation. All four walls

will be fully insulated.

Create one basement component for the front wall and enter the following
information:

» Height of Wall 8 ft
» Depth Below Grade 7 ft
» Depth of Insulation 8 ft.

The two side walls are at least 50% below grade, so they are entered as a basement
wall component. If they were less than 50% below grade, they would be entered as
an above-grade wall component. Therefore, create a second basement wall
component for the two side walls and enter the following information:

» Height of Wall 8 ft
» Depth Below Grade 4 ft
¢ Depth of Insulation 8 ft.
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The rear wall is fully above grade and should be entered as an above-grade wall
using theWalls button. Note that the basement floor along this wall should be
considered a slab-on-grade component. Create a slab component uSlag the
button and enter the length of the basement floor along this wall Are¢eor
Perimeterfield.

Example 3. Specialty Foundation Systems

Slab Floors

Manufacturers of insulating foam concrete form systems and premanufactured
concrete panels with integrated insulation generally supply R-value ratings for the
entire wall, not just the insulation. The manufacturer overall wall R-value rating
may be used in th€ontinuous R-valuéeld.

Slab-0On-Grade Floors
’—Sﬂlﬂct the slab type:

¥ iUnheated Slabi ™ Heated Slab

Enter the depth of the insulation. including
the total vertical and horizontal distance.

Depth of Insulation: D in.

(1] 4 | Cancel |

Figure 10. Slab Floors Screen

When you select th8lab button, theSlab Floorsscreen appears. Select a heated or
unheated slab. A heated slab is one in which the heating elements or hot air
distribution system is in contact with or placed within the slab or the subgrade.

Depth of Insulation

22

In the Depth of Insulatiorfield, you must provide the depth (in.) of the insulation
you intend to install around your slab perimeter. Refer to the definition of Slab
Insulation in Appendix A for a description and illustration of acceptable
configurations.

MECcheckaccepts slab insulation depths from 0 to 48 in. If you enter a depth of O,
the program assumes no insulation is to be installed and the R-value of your
insulation is set to R-0.

After adding a slab component, provide the perimeter of the slab floor in its corres-
pondingArea or Perimetefield and provide the R-value of the perimeter insulation
in theContinuous R-Valuéeld. The slab perimeter should include the length of all
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edges of a slab foundation that are part of the building envelope and are less than
12 in. below grade (i.e. all edges separating conditioned space from unconditioned
space).

Crawl Space Walls

Unventilated Crawl Space Walls

Height of Wall: in. Az measzured from the top of the
9 ICI wall to the top of the footing.

Depth Below Grade: in. Az measured from the finished outside
P D grade to the top of the footing.

Depth of Insulation: D in.  Includes the total vertical and

horizontal distance._

Foundation Type: [ Concrete [~ Wood

LCancel

If the floor above the crawl space will be insulated. enter the floor component
uzing the “Floors" button.

Figure 11. Crawl Space Walls Screen

When you select th€rawl button, theCrawl Space Wallscreen appears. The
crawl space wall option is for walls of unventilated crawl spaces (i.e. not directly
vented to the outside). Ti@&rawl Space Wallscreen requires the following
information:

Height of Wall Provide the height of the wall (in.) as measured from the sill to the top of the footing.

Depth Below Grade
Provide the depth (in.) that the wall extends from the outside finished grade surface
to the top of the footing.

Depth of Insulation
In theDepth of Insulatiorfield, provide the depth (in.) of the insulation you intend to
install as measured from the top of the wall to where the insulation stops. This
distance should include the total vertical and horizontal distance (see the following
illustration). Because the horizontal distance is included, the depth of insulation may
be greater than the height of the wall. MiB€ckaccepts crawl space wall
insulation depths from 0 to 84 in. If you enter a depth of 0, the program assumes no
insulation is to be installed and the R-value of your insulation is set to R-0.

Concrete Select theConcretebutton if your crawl space walls will be concrete or masonry.

Wood Select thaVoodbutton if your crawl space walls will be of all-wood construction.
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Select theDK button to add this crawl space wall component to your list of building
components. The information that you have entered iCtael Space Wallscreen
will become part of the component description. If you later decide to change this
information, move the cursor to the text description of the crawl space wall
component and preg&nter. TheCrawl Space Wallscreen will reappear with the
same information. Edit the information and select@Kebutton to replace the
component with the new information.

After adding a crawl space wall component to your list, you must provide the crawl
space opaque wall are(ft ) in theea or Perimetefield. The area should include

the area of the entire wall as measured from the sill to the top of the footing, even if
only a portion of the wall is insulated. Enter the R-value of the insulation to be
installed in theContinuous R-Valuéeld. For speciality foundation systems, enter

the manufacturer reported R-value for the entire assembly.
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Figure 12. Crawl Space Wall Insulation Depth
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HVAC Efficiency

When you select thEquipmentbutton from the tool bar, theeating and Cooling
Efficiencyscreen appears. Trade-offs are allowed for efficient gas and oil furnaces,
boilers, and electric heat pumps and air conditioners. No credit is given for electric

resistance heating.

Minimum-required heating and cooling equipment efficiencies set by NAECA are
displayed in the right-hand column of the screen. If the equipment you plan to install
exceeds these minimums, you qualify for the high-efficiency equipment credit. Type
the annual fuel utilization efficiency (AFUE), heating seasonal performance factor
(HSPF), or seasonal energy efficiency ratio (SEER) in the appropriate space.

You can receive credit for only one piece of heating equipment and one piece of
cooling equipment (or a single heat pump). If you plan to install more than one piece
of heating equipment or more than one piece of cooling equipment, you must enter

the efficiency of the equipment with the lowest rating.

After entering the efficiency of your equipment, select@kebutton. The HVAC
efficiency trade-off line is then added to your building components list, displaying

the efficiency of your equipment.

The high-efficiency equipment credit is applied as a percent increase in the code
house UA. To see how much credit you are getting, observe the UA value displayed
in theMax. UAfield. The UA will probably be smaller before taking the credit than
after. Some locations along the California coast do not qualify for the cooling

equipment credit.

Minimum

FURNACE AFUE 0] 78.0
BOILER: Except Gas Steam AFUE [0 ] 80.0
BOILER: Gas Steam AFUE [0 ] 75.0
HEAT PUMP:

Heating Mode HSPF [0 | 6.8

Cooling Mode SEER [0 | 10.0
AIR CONDITIONER SEER [0 | 10.0
Mo trade-off available for electnc resistance heating.

Cancel |

Figure 13. Heating and Cooling Efficiency Screen

(3) The National Appliance Energy Conservation Act of 1987, 42 USC 6291 et seq., as amended, Public Law 100-12.
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Menus

File Menu

New

Open
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The Menu Bar located at the top of Beilding Descriptionscreen is used to select
theFile, Project, Options andHelp menus.

The data you enter into MEBeckcan be stored on your hard disk in a project data
file. Separate data files can be created for different building projects or for alternate
designs of the same project. Data files allow you to retrieve and alter designs at any
time. Report files allow you to print the information you have entered and to
document the compliance results determined by beCk TheFile menu contains
options allowing you to creat&léw), retrieve Oper), and save project data files and

to create project reports.

In this guide, filename refers to a standard DOS filename, which can be up to eight
characters in length with an extension of up to three characters. Data files created by
MECcheckmust have the extension .CCK, and report files must have the extension
.RPT. If you prefer, when you are asked to provide a filename, you may leave the
extensions off and let ME€heckenter them for you.

MECcheck 2.06 71995 MEC Building Desc

Erniect Optionz  Help

Hew | Baszement | Glazing | Dol
Qpen

S 1] Paszes

Save bz

Delete

Print Repart
Save Beport

E xit

WALLS: Wood Frame, 16" 0.C.
WALLS: Wood Frame, 16" 0.C.

Figure 14. File Menu

TheNewoption allows you to erase the current data and begin a new project data
file. When you selediiew, MECcheckasks if you wish to save the current data.
SelectYesto save the current datalo if you do not want to save the current data.
If you selectYesand a file is already open, the open file is updated to contain the
current data. If no file is open, tRédes screen appears and you are asked for a
filename to which the data will be saved.

When you want to revise or examine an existing file, you must retrieve a copy of the
file by bringing it to the screen. This is referred t@psningthe file. TheOpen

option allows you to open an existing project data file. When you $apect the

Files screen appears and you are asked for the filename of the project data file to
retrieve (see the next section for additional information abolgitegscreen). If an
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Save

SaveAs

Delete

existing file is already open, you are asked if you wish to save the currently open file
before opening another file.

The Saveoption allows you to save your current data to the flename shown on the
Title Bar. If no file is open, thEiles screen appears and you are asked for a
filename.

The SaveAs option allows you to save your current project data file to a new name.
This option is useful when an existing file is opened then modified. If you want to
save copies of both the original and modified file, BaeeAs to rename the

modified file.

TheDeleteoption allows you to erase a previously created project data file. When
you selecDelete theFiles screen appears and you are asked for the name of the file
to be deleted.

Print ReportandSaveReport

Exit

Project Menu

The Print ReportandSaveReportoptions allow you to generate a report listing
project data and compliance results.

TheExit option allows you to exit ME€heck

TheProjectmenu is used to bring up tRequired InformatiomndOptional
Informationscreens.

Required Information

When you seledRequired Informationyou are asked to provide your building's
location and construction type (single family or multifamily). This information
DOES affect the compliance determination, so be sure it is correct.

Optional Information

Options Menu

When you seledDptional Information you are asked to provide general information
about your project. None of this information affects the compliance determination.
All of the information entered in this screen will be included in your reports.

TheOptionsmenu is used to select the MEC edition.

1992 MEC Compliance
1998 MEC Compliance
19% MEC Compliance

The MEC compliance options are used to select the MEC edition applicable to your
jurisdiction; 1992, 1993, or 1995 MEC.
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MECcheck

Help Menu

ActionKeys
Index

AboutMECcheck

Files

File name
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TheHelp menu provides general information on how to use kH&ck TheHelp
Indexscreen is displayed either by selectihgjp—| ndexor by pressing th&how
Indexbutton displayed on every help window. THhelp Indexscreen is slow to be
displayed the first time it is used, but it is quickly displayed thereafter.

The ActionKeysoption displays the keys used to run MiBEck

Thelndexoption brings up a submenu containing a list of help topics.

The AboutMECcheckoption displays the program's version number and release
date.

TheFiles screen is used to indicate the names of files and reports you create, open,
delete, and print. Theiles screen is displayed whenever you se@@mtn SaveAs,
andDeletefrom theFile menu. If a file is not currently open, thides screen is
displayed when you seleSavefrom theFile menu. If you choosBaveReport

from theFile menu, theriles screen is also displayed.

File, Open... H |
File name: Folders: 0k,
Im chvmeccheck -
Cancel
EXAMPLE.CCK A& e = —l
#= MECCHECK Metwork... |
Lizt files of type: Drrixves:
IData Filez [*.cck) j I == j

Figure 15. Files Screen

TheFile namefield at the top of the screen is a text field used to enter a filename
with up to 8 characters plus an extension (such as .CCK). Type in a filename by
moving the cursor to thigile namefield and entering the name of the file you wish

to open, save, or delete. Alternatively, you may select an existing file from the files
list located directly below thEile namefield. The files list contains the names of

all files found in the current directory matching the filename template shown in the
List files oftypefield.
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Drives

Folders

List files oftype

OK
Cancel

Netvork

Once your filename is selected and displayed irFtleenamefield, select theOK

button to accept your choice. Alternatively, you can double click the mouse on the
desired name in the files list box. This has the same effect as clicking once on the
filename and then on th@K button.

All data files must have an .CCK extension, and all report files must have an .RPT
extension. If you omit the extension when entering a filename,dWiésk
automatically adds the correct extension for you. When you select file options that
apply only to data filesGpen Save SaveAs, andDeletg, the files list will only

contain files that end with the .CCK extension. When you select file options that
apply only to report files§aveRepor), thefiles list will only contain files that end

with the .RPT extension.

TheDriveslist is used to change drives. This feature is used to store and retrieve
files in other drives on your computer.

TheFolderslist is used to change folders. This feature is used to store and retrieve
files in other folders on your computer.

This drop-down list is used to control the list of files displayed directly above it.
Files displayed in the files list must match the "template" shown in this field. For
example, if thd.ist files oftypefield reads *.CCK, only files ending with the
extension .CCK are listed in the file list.

Select theDK button to choose the file displayed in #ile namefield.

Select theCancelbutton to exit this screen without altering any files.

Select theNetwork button to connect to a network share.

MEC checkFiles From Previous Versions

MECcheckVersion 2.07 data files use a .CCK extension. Earlier tieCk

versions (2.0 and before) used an .MEC extension for data files. These earlier files
can be read into MECcheck 2.07. To read in an older file, ug€ilie Open

option to display th&iles screen. Make sure the folder containing the desired file is
current. Type the file's full name (including the extension) intd-tleenamefield

and pres&nter. Alternatively, you can seleédl Files (*.*) from theList files of
typefield and select the desired file from the scrolling list of files that is displayed.
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Compliance Example

The software approach is illustrated in this section. Assume that you plan to build
the single-family house shown below on a lot located in Greensboro, North Carolina.
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Figure 16. Example House

Table 1 lists the components that make up the building envelope, the dimensions of
some of these components, and the proposed insulation R-values and window and
door U-values. To determine compliance, you only need to input the areas, R-values,
and U-values listed in this table into the software, which will then display the
compliance results in tHdEC Compliancdield. If desired, you can then alter any

or all of these inputs to determine if a revised design still complies with the MEC.

Determine Which Components Are Part of the Building Envelope

30

Only the building components that are part of the building envelope are considered
for MEC compliance. Building envelope components are those that separate
conditioned spaces (heated or cooled rooms) from outside air or from unconditioned
spaces (rooms that are neither heated nor cooled). Walls, floors, and other building
components separating two conditioned spacebll@repart of the building

envelope.



MECcheck

Software User’s Guide

Table 1. Example House Specifications

Building Component Area Insulation Level
Ceilings

With Attic (Std. Truss) 729 #ft R-38

Vaulted 592 ft R-30
Walls (2x4 @ 16-in. O.C.)

Without Sheathin@ 276 #t (gross) R-13

258 fE (net)
With Sheathing 1647 %t (gross) R-19
1339 ft (net) (R-13 cavity + R-6 sheathing)

Windows 204 ft U-0.45
Sliding Glass Doors 84 4t U-0.61
Doors

Entrance 20 ft U-0.54

Garage to Family Room 18 2ft U-0.35
Floors

Over Garage 363 4t R-19

Over Crawl Space 575 2ft R-19

Slab (Unheated) 82 ft (perimeter) R-8 (24-in. depth)

Bay Window Floor 32 f R-30
(&) Walls without sheathing are located between the family room and the garage, thje

laundry room and the crawl space, and the garage and the living room.

Walls In this example, the garage is unconditioned, so the exterior garage walls are
not part of the building envelope. The wall between the conditioned family room
and the unconditioned garage is part of the building envelope, including the wall of
the stairwell facing the garage. Likewise, the wall between the garage and the living
room is part of the building envelope.

Part of the laundry room wall separates the laundry room from the crawl space and
the other part separates the laundry room from the kitchen. The wall portion
adjacent to the crawl space is part of the building envelope because it separates the
conditioned laundry from the unconditioned crawl space. The wall portion adjacent
to the kitchen can be ignored because it separates two conditioned spaces. The wall
portion adjacent to the family room can also be ignored. Likewise, the wall between
the upstairs bathrooms and the kitchen and the wall between the center bedroom and
the living room are not part of the building envelope. Portions of both of these walls
are also adjacent to outside air, and those portions are part of the building envelope.
Table 2 lists the walls that are part of the building envelope and indicates whether
sheathing is installed on them (which is relevant when determining the R-value of

the wall).
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Table 2. Walls Comprising the Building Envelope

Wall Sheathing? | Gross Area, Net Are&
All walls between interior condi- Yes 1647 1339
tioned space and outside air
The wall between the family room No 192 174
and the garage
The wall between the garage and the No 44 44
living room
The wall between the laundry and the No 40 40
crawl space

(@) Net area does not include doors or windows.

Ceilings The dining room, living room, bay window roof, and entryway have a
vaulted ceiling that will be insulated to R-30. The area covered by the vaulted
ceiling totals 592tf. The rest of the home has a ceiling with attic which will be
insulated to R-38. Since these two ceiling areas will be insulated to different levels,
they must be treated as two separate building components.

Floors The example house has a conditioned floor area of 1714 ft , but?378 ft of
the floor area is located over the family room and is not part of the building envelope
(both the family room and the rooms above it are conditioned). The living room,
dining room, and kitchen are over an unheated crawl space. The family room and
garage both have slab-on-grade floors. The floor of the bay window is a floor over
outside air.

Glazing and Doors There are two sliding glass doors in the building envelope --
one leading from the dining room to the larger deck and one leading from the master
bedroom to the smaller deck. There are two opaque doors in the building

envelope -- the front entry door and the door leading from the garage into the family
room.

Enter the Location
SelectRequired Informatiomnder theProject menu. Enter the location of the

building and the type of construction. Enter the city and state as Greensboro, North
Carolina, and the construction typeSiagle Family Select théK button.

Select the Code Year

This example is based on compliance with the 1995 MEC. Seletd¥#eMEC
option from theDptionsmenu at the top of thRuilding Descriptionscreen.
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Create the Building Components List

Using the buttons at the top of tBailding Descriptionscreen, create building com-
ponents for the entries in Table 1. If you need more than one building component of
the same type, you must enter each component separately. For example, you will
need two different ceiling components since there are two different ceiling insulation
R-values used in the example house. SeledC#imgs button, choos€eiling from

the list of ceiling types, and select & button. This creates the first ceiling
component. Repeat these same steps to create a second ceiling component. Create
two 16" O.C. wood-framed wall components, two glazing components, two door
components, two floor components (ddeor Over Unconditioned Spa@done

Floor Over Outside Al;, and one slab component with 24" depth of insulation.

There are actually twBloor Over Unconditioned Spaa®mponents in Table 1, but
they can be combined since they both have the same R-value (R-19).

After the building components list has been created, fill in the areas, R-values and
U-values from Table 1. Note that all wall areas entered into the software must
represent net areas -- windows and walls must be subtracted out of the gross wall
area. Table 1 lists net wall areas as 25®r the walls without sheathing and 1339

ft? for the walls with sheathing. All ceiling areas entered into the software must also
be net areas -- skylights must be subtracted out of the gross ceiling area. Since there
are no skylights in this example, the gross ceiling area and net ceiling area are the
same.

If the building has been correctly created, MEC Compliancdield should display
the wordPassesn green letters. Thiglax. UAfield should show a total required
UA of 468, and the field labeledour UAshould show a proposed UA of 415.

Save and Print a Report

Save the data you have entered by selectin§aleoption from theFile menu.

You will be asked to provide a name for the data file. Print a compliance report by
selecting thé”rint Reportoption from theFile menu. You can exit ME¢heckby
selecting théexit option from the~ile menu.

Check Your Work

An example file (EXAMPLE.CCK) has been included with the MEE&cksoftware.
EXAMPLE.CCK is a data file which contains the same data used in this example. If
you have any questions, the example file can be loaded into the software to show
how the building used in this example should be entered into the software. To load
this file, select th&®penoption from theFile menu.
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Changing Location Files

The following text provides instructions for changing from the city version of the
MECchecksoftware to the county version.

The MEC:hecksoftware contains three location files:
1) The CITIES file contains a list of cities for each state.
2) The COUNTIES file contains a list of counties for each state.

3) The LOCATION.MEC file is the file that is actually used by the
software. By default, the LOCATION.MEC file is identical to the
CITIES file. When you start the software you will be presented with a
list of cities.

Changing to Counties
If you prefer to use the county version, copy the COUNTIES file into the

LOCATION.MEC file.

Changing Back to Cities
To change back to the cities version, copy the CITIES file back into the

LOCATION.MEC file.

Noteworthy...

If you have saved a data file for a building, the location for that building
also saved. If you subsequently change the LOCATION.MEC file as
described above and try to load that data file back into thedA&ak
software, MECheckwill not find the specified building location and will
set the location to a default. Therefore, after loading the file into the
program, you must go back to tRequired Informatiorscreen and reselect
your location.

is

Modifying the Cities or Counties

MECcheckaccesses a list of cities or counties, depending on which version you are
using. The cities are stored in a file named CITIES and the counties are stored in a
file named COUNTIES. These files come with the ME€cksoftware and should

be located in the same directory as the ME#€tkexecutable file

(MECCHECK.EXE).

The software uses a file named LOCATION.MEC, which will be identical to either
the CITIES file or the COUNTIES file. The first line of the CITIES file contains the
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word *cities and the first line of the COUNTIES file contains the wiwdunties

This keyword tells the software whether cities or counties are currently contained in
the LOCATION.MEC file, and should not be changed. The following text and
illustration apply to the cities version. However, modifications can be made to the
counties version in exactly the same manner.

The CITIES file begins with an alphabetical list of the states. The second line of the
file contains an asterisk (*) followed by the watdites All asterisks are very
important because they delineate the sections of the file.

The list of states is followed by lists of cities for each state. The cities for each state
are listed separately, starting with the cities for Alabama. The Alabama cities start
directly after the line readingilabama

Each city name is followed by fifteen climate values that apply to that city. The first
value represents the heating degree-days base(6D), and the second value
represents the cooling degree-days basé& §6DD). Commas are used to separate
the city name and climate values. Commas MAY NOT be used as part of a city
name. Remove extra space on either side of all commas.

*cities
*states
Alabama
Alaska
Arizona

Wisconsin
Wyoming

*Alabama
Andalusia,2450,1944,10,1.29,0.95,1.078,65,6.78,5.14,9.73,20.19,1.061,0.76,1541,F
Anniston,2854,1787,3,1.00,0.96,1.058,62,6.78,5.14,9.73,20.19,1.060,0.69,1388,T|

Union Springs,2481,2000,10,1.28,0.99,1.078,65,6.78,5.14,9.73,20.19,1.061,0.69,1388,F
Valley Head,4107,1118,3,1.29,0.81,1.058,62,6.78,5.14,9.73,20.19,1.060,0.64,1420,F
*Alaska
Adak,8881,0,21,1.34,1.00,1.306,40,3.93,6.02,13.64,33.05,0.604,1.16,268,F
Anchorage,10570,0,21,1.24,1.00,1.306,40,3.93,6.02,13.64,33.05,0.604,0.87,268,F

Wrangell,8056,14,21,1.00,1.00,1.306,40,3.93,6.02,13.64,33.05,0.604,0.94,1714,F
Yakutat,9485,0,21,1.00,1.00,1.306,40,3.93,6.02,13.64,33.05,0.604,0.95,268,F
*Arizona

etc.

Figure 17. Cities File
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If the CITIES or COUNTIES file is edited, care must be taken to save the new data
in text (ASCII) format. To preserve this format, use a DOS text editor, such as
EDIT.COM. If a text processor such as Word Perfect or Microsoft Word is used,
save the file as DOS text or ASCII text. Copy the edited file to LOCATION.MEC.

To add, delete, or modify cities:

1) Find the list of cities you wish to modify.

2) Add, delete, or modify as many city lines as you wish. Each new line must
adhere to the format described above. To add a new city, find the city in the file
closest in location and weather to the city you want to add. Copy the existing
city line to the correct alphabetical location for the new city. Change the city
name to the new city name. You may modify the HDD and/or CDD values to
match the new city values, if known. Do not modify any of the other climate
data.

To delete an entire state:

36

1) Delete the state name from the list of states located at the beginning of the file.

2) Delete the list of cities corresponding to that state. Be sure to delete all cities
AND the name of the state which precedes them.
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Appendix A

Definitions

The MEC applies to new residential buildings and additions to existing buildings.
Additions can be shown to comply by themselves without reference to the rest of the
building. Alternatively, the entire building (the existing building plus the new
addition) can be shown to comply.

Basement walls that enclose conditioned spaces are part of the building envelope.
Basement wall refers to the opaque portion of the wall (excluding windows and
doors). To be considered a basement wall, at least 50% of the total wall area
(including openings) must be below grade. For walls less than 50% below grade,
include the entire opaque wall area as part of the above-grade walls.

Basement walls that enclose conditioned spaces are part of the building envelope.
Basement wall refers to the opaque portion of the wall (excluding windows and
doors). To be considered a basement wall, at least 50% of the wall’s total wall area
(including openings) must be below grade. Treat walls on each side of the basement
individually when determining if they are above grade or basement walls. For any
individual wall less than 50% below grade, include the entire opaque wall area of
that individual wall as part of the above-grade walls.

The building envelope includes all components of a building that enclose

conditioned spaces (see the definition of conditioned space). Building envelope
components separate conditioned spaces from unconditioned spaces or from outside
air. For example, walls and doors between an unheated garage and a living area are
part of the building envelope; walls separating an unheated garage from the outside
are not. Although floors of conditioned basements and conditioned crawl spaces are
technically part of the building envelope, the MEC does not specify insulation
requirements for these components and they can be ignored.

The ceiling requirements apply to portions of the roof and/or ceiling through which
heat flows. Ceiling components include the interior surface of flat ceilings below
attics, the interior surface of cathedral or vaulted ceilings, and skylights.

A space is conditioned if heating and/or cooling is deliberately supplied to it or is
indirectly supplied through uninsulated surfaces of water or heating equipment or
through uninsulated ducts. For example, a basement with registers or heating
devices designed to supply heat is conditioned. An indirectly heated basement is
also conditioned if the basement ceiling is not insulated and heat is indirectly
supplied to the space, such as through uninsulated ducts or through uninsulated
surfaces of water heaters or space heating equipment.
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Crawl Space

Door

Dwelling Unit

Envelope

Floor Area

Glazing

A-2

The MEC:heckcrawl space wall insulation requirements are for the exterior walls of
unventilated crawl spaces (i.e. not directly vented to the outside) below uninsulated
floors. A crawl space wall component includes the opaque portion of a wall that
encloses a crawl space and is partially or totally below grade, as measured from the
sill to the top of the footing.

Doors include all openable opaque assemblies located in exterior walls of the
building envelope. Doors with glass can be treated as a single door assembly, in
which case an aggregate U-value (a U-value that includes both the glass and opaque
area) must be used; OR the glass area of the door can be included with the other
glazing and an opaque door U-value can be used to determine compliance of the
door.

A single housekeeping unit of one or more rooms providing complete, independent
living facilities, including permanent provisions for living, sleeping, eating, cooking
and sanitation.

See Building Envelope

Not all floors in a building are considered when computing the floor area for
compliance purposes:

. Floors over unconditioned spaces (such as floors over an unheated garage,
basement, or crawl space) must be insulated and the area of these floors must
be included.

. Floors over outside air (such as floors of overhangs and floors of an elevated

home) must also be insulated and the areas of these floors must be included.

. In most locations, slab-on-grade floors of conditioned spaces must be
insulated along the slab perimeter. The area of the slab floor is not required
for MECcheck compliance, but the slab perimeter must be included.

. Floors of basements and crawl spaces are not subject to an insulation
requirement and do not have to be included as a building envelope
component, even if the basement or crawl space is conditioned. In some
cases, however, crawl space wall insulation is required to extend down from
the top of the wall to the top of the footing and then horizontally a short
distance along the floor.

. Floors separating two conditioned spaces are not subject to an insulation
requirement and do not have to be included as a building envelope
component.

Glazing is any translucent or transparent material in exterior openings of buildings,
including windows, skylights, sliding glass doors, the glass areas of opaque doors,
and glass block.
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Glazing Area

1992 1993
Gross Wall Area

1995
Gross Wall Area

Multifamily

Net Wall Area

Opaque Areas

Raised Truss

R-Value

Single Family

The area of a glazing assembly is the interior surface area of the entire assembly,
including glazing, sash, curbing, and other framing elements. The nominal area or
rough opening is also acceptable for flat windows and doors.

The gross wall area includes the opaque area of above-grade walls, the opaque area
of walls of conditioned basements less than 50% below grade (including the below-
grade portions), all windows and doors (including windows and doors of conditioned
basements), and the peripheral edges of floors.

The gross wall area includes the opaque area of above-grade walls, the opaque area
of any individual wall of a conditioned basement less than 50% below grade
(including the below-grade portions), all windows and doors (including windows and
doors of conditioned basements), and the peripheral edges of floors.

A multifamily building is a residential building three stories or less in height that
contains three or more attached dwelling units. Multifamily buildings include
apartments, condominiums, townhouses, and rowhouses. Hotels and motels are
considered commercial rather than residential buildings.

The net wall area includes the opaque wall area of all above-grade walls enclosing
conditioned spaces, the opaque area of conditioned basement walls less than 50%
below grade (including the below-grade portions), and peripheral edges of floors.
The net wall area does not include windows, doors, or other such openings, as they
are treated separately.

Opaque areas as referenced in this guide include all areas of the building envelope
except openings for windows, skylights, doors, and building service systems. For
example, although solid wood and metal doors are opaque, they should not be
included as part of the opaque wall area (also referred to as the net wall area).

Raised truss refers to any roof/ceiling construction that allows the insulation to
achieve its full thickness over the exterior walls. Several constructions allow for
this, including elevating the heel (sometimes referred to as an energy truss, raised-
heel truss, or Arkansas truss), use of cantilevered or oversized trusses, lowering the
ceiling joists, or framing with a raised rafter plate.

R-value (Aft2-°F/Btu) is a measure of thermal resistance, or how well a material or
series of materials resists the flow of heat. R-value is the reciprocal of

U-value:

1

R Valuew ——
U Value

As defined by the MEC, a single-family building is a detached one- or two-family
residential building, irrespective of height.
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Slab Edge Slab edge refers to the perimeter of a slab-on-grade floor, where the top edge of the
slab floor is above the finished grade or 12 in. or less below the finished grade. The
slab perimeter should include the length of all edges of a slab foundation that are part
of the building envelope and are less than 12 in. below grade (i.e. all edges
separating conditioned space from unconditioned space).

The insulation can be installed using any of the following configurations, but in all
cases it must start at the top of the slab:

. The slab insulation extends from the top of the slab downward to the
required depth.

. The slab insulation extends from the top of the slab downward to the bottom
of the slab and then horizontally underneath the slab for a minimum total
linear distance equal to or greater than the required depth.

. The slab insulation extends from the top of the slab downward to the bottom
of the slab and then horizontally away from the slab for a minimum total
linear distance equal to or greater than the required depth. The horizontal
insulation must be covered by pavement or at least 10 in. of soil.
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Figure A-1. Slab Insulation Depth Requirement

The top edge of insulation installed between the exterior wall and the interior slab
can be cut at a 4angle away from the exterior wall.
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U-Value

U-value (Btu/kft2-°F) is a measure of how well a material or series of materials
conducts heat. U-values for window and door assemblies are the reciprocal of the
assembly R-value:

1

U Valuew ———
R Value

For other building assemblies (such as a wall), the R-value used in the above
equation is the R-value of the entire assembly, not just the insulation.
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Glazing and Door U-Values

The glazing and opaque door U-value tables provide default U-values for glazing and
doors based on the glazing or door features. The U-values in these tables can be
used in the absence of NFRC-labeled U-values.

Glazing and doors cannot receive credit for features that cannot be clearly detected,
such as argon gas fills and low-emissivity (low-E) coatings. Windows with these
features may achieve much lower U-values than those listed in Table B-1. For
example, a double-pane wood or vinyl window with low-E glass may have a U-value
around 0.38. The same window with argon gas may be rated at 0.34. Therefore, it
may be advantageous to use test U-values for these types of windows.

Where a composite of materials from two different product types is used, the
window or door must be assigned the higher U-value.

Table B-1. U-Values for Windows, Glazed Doors, and Skylights

Frame/Glazing Features Single Pane Double Panru

Metal Without Thermal Break

Operable 1.30 0.87

Fixed 1.17 0.69

Door 1.26 0.80

Skylight 2.02 1.30
Metal With Thermal Break

Operable 1.07 0.67

Fixed 1.11 0.63

Door 1.10 0.66

Skylight 1.93 1.13
Metal-Clad Wood

Operable 0.98 0.60

Fixed 1.05 0.58

Door 0.99 0.57

Skylight 1.50 0.88
Wood/Vinyl

Operable 0.94 0.56

Fixed 1.04 0.57

Door 0.98 0.56

Skylight 1.47 0.85
Glass Block Assemblies 0.60
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Table B-2. U-Values for Non-Glazed Doors

Steel Doors
Without Foam Core 0.60
With Foam Core 0.35

Wood Doors Without Storm With Storm
Panel With 7/16-in. Panels 0.54 0.36
Hollow Core Flush 0.46 0.32
Panel With 1 1/8-in. Panels 0.39 0.28
Solid Core Flush 0.40 0.26




Appendix C

The Building Envelope

The MEC requirements are intended to limit heat loss and air leakage through the
building envelope. The building envelope includes all of the building components
that separate conditioned spaces (conditioned space is defined in Appendix A) from
unconditioned spaces or from outside air. For example, the walls and doors between
an unheated garage and a living area are part of the building envelope; the walls
separating an unheated garage from the outside are not. Walls, floors, and other
building components separating two conditioned spaces (such as an interior partition
wall) areNOT part of the building envelope, nor are common or party walls which
separate dwelling units in multifamily buildings.

You can think of the building envelope as the boundary separating the inside from
the outside and through which heat is transferred. Areas that have no heating or
cooling sources are considered to be outside the building envelope. A space is
conditioned if heating and/or cooling is deliberately supplied to it or is indirectly
supplied through uninsulated surfaces of water or heating equipment or through
uninsulated ducts.

To use the ME€hecKk" materials, you must specify proposed insulation levels

for ceiling, wall, floor, basement wall, slab-edge, and crawl space wall components
located in the building envelope. In some cases, it may be unclear how to classify a
given building element. For example, are skylight shafts considered a wall
component or a ceiling component? The following table can be used to help
determine how a given building envelope assembly should be entered in the
MECcheck™ materials.
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Table C-1. Building

Ceiling Components

Envelope Components

Ceiling

Floors Over
Outside AifY

Flat ceilings

Cathedral or vaulted ceilings

Dormer roofs

Bay window roofs

Overhead portions of an interior stairway to an attic
Attic hatches

Floors of overhangs (such as the floor above a recessed enffryway

or carport)

Floor cantilevers

Floors of an elevated home
Bay window sill

Skylights

Skylight assemblies

(a) The insulation requirements for floors over outside air are the same as those for ceilings.

Wall Components

Wall

Opaque portions of above-grade walls

Basement walls and kneewalls less than 50% below grade
Peripheral edges of floors

Gables walls bounding conditioned space

Dormer walls

Roof or attic kneewalls

Through-wall chimneys

Walls of an interior stairway to an unconditioned basement
Skylight shafts

Windows (including basement windows)
Sliding glass doors

Glass block

Transparent portions of doors

Opaque portions of all doors (including basement doors)

Floor and Foundatio

n Components

Floor Over
Unconditioned

Crawl Space Wall

similar
unconditioned space

and basement

Walls of unventilated crawl spaces below uninsulated floor

Floors over an unconditioned crawl space, basement, garaglL, or

Opaque portions of basement walls 50% or more below gragle

kneewalls (if part of a basement wall 50% or more below grgde)



Appendix D

Forms

The following forms are included in this Appendix:
. Energy Label Describes the energy efficiency features installed in the
residence. This label is optional. It may be posted at the building site or
provided to the home buyer.

. Take-Off WorksheetProvides a form for building take-offs.



Energy Label

Street Address

Insulation R-Values

This home includes the following energy features:

Glazing/Door U-Values

Builder

Insulating
Sheathing  R-Value U-Value
- _____  Celling ___ Windows
- ______ Ceiling ____ Windows
- _ wall ____ Sliding Glass Doors
- _wall _____ Doors
__ Floor __ Doors
_______ BasementWwall
____ Crawl Spce Wall
______ Slab
_ Duct
Mechanical System Type and Fuel Efficiency
Heating System
Cooling System SEER
Water Heater EF
Other Energy Features
Date

Version 2.0; Decembdr995

U.S. Dept. of Housing and Urban Development/Rural Economic and Community Developement

U.S. Dept. of Energy/Pacific Northwest National Laboratory



¢ Take-Off Worksheet

MECcheck

Builder Name

Date

Builder Address

Building Address

Submitted By

Ceilings, Skylights, and Floors Over Outside Air

Phone Number

Insulation Skylight
Description Area R-Value U-Value
Ceiling ft? -
Floor Over Outside Air ft? -
Skylight fi2 -
Walls, Windows, and Doors
Insulation  Glazing/Door
Description Area R-Value U-value
Wall g -
Window fi2 -
Door ft -
Sliding Glass Door f —
Floors and Foundations

Area or Insulation Insulation
Description Perimeter R-Value Depth
Floor Over Unconditioned Space ft —
Basement Wall f2
Unheated Slab
Heated Slab ft
Crawl Space Wall ft?

Equipment Efficiency (This section may be left blank if no credit will be taken for high-efliciency equipment.)

Heating AFUE/HSPF

Cooling SEER

Efficiency

Make & Model Number

Version 2.0 / December 1995 / U.S. Dept. of Housing and Urban Development / Rural and Economic Community Development/ U.S. Dept. of Energy / Pacific Northwest National Laboratory



MECcheck Version 2.07 Release 3: Addendum 1
October, 1998

Printing and Saving Reports

MECcheck Version 2.07 Release 3 has been upgraded over Release 2 to provide additional report
generation and printing capabilities. This addendum describes these new features, which are not addressed
inthe Version 2.07 Software User’s Guide.

Saving Reports

After selecting the Save Report option from the File menu, the Report Options screen will appear.

Y ou may choose to save a Compliance Report, an Inspection Checklist, or both to the samefile. Y ou may
also choose to generate a DOS text file (as was generated in Release 2), or areport in rich text format
(RTF). A report generated in rich text format can be loaded into and printed from many word processors
(such as Word or Word Perfect), allowing additional formatting flexibility and improved appearance. To
generate thefile in rich text format, select the box to the left of Save In Rich Text Format (RTF). To
generate a DOS text file, make sure this box is not selected.

Select th to be created:

[ Inspection Checklist

[T Save In Rich Text Format [RTF]

oK | Cancel |

Printing Reports

After selecting the Print Report option from the File menu, a modified version of the Report Options screen
will appear. Y ou may choose to print a Compliance Report, an Inspection Checklist, or both. Select the
Font button to change the font and font size used to print the MECcheck report. Only non-proportiona fonts
available on your printer will be displayed in the Font dialog box. Select the Print Setup button to select a
printer other than the Windows default printer or to specify other print options, such as the number of copies
or the paper size. If the default options are adequate for your needs, you are not required to use either of
these buttons -- just select the OK button to print the report. Font and printer options will be remembered
and used on all subsequent reports until you exit the program.

Sele to be printed:

[ Ingpection Checklist

Font Print Setup oK | LCancel |




